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Abstract 
Existing mindfulness programmes traditionally encourage participants to direct 
attention deliberately to their breath, to develop skills needed for present-moment 
orientation, acceptance towards experiences, and enhance psychological functioning. 
However, such skills may be more easily acquired through orienting externally to 
soundtracks. Nature sounds and music were chosen as they separately confer benefits in 
psychological functioning. The current thesis involves focusing on nature sounds or 
music instead of breathing (the breath), to see if that encourages present-moment 
orientation, acceptance, improves psychological functioning, physiological wellbeing, 
and/or session attendance rates. The pilot study investigated the feasibility of mindful 
music listening activities in a structured programme focusing on developing mindful 
awareness, in healthy adults. The second and third studies determined if nature sounds 
or music will be viable alternatives in altering the mindful attentional skills acquisition 
process, psychological functioning, physiological wellbeing, and/or session attendance, 
with non-clinical and subclinical populations, respectively. Participants either mindfully 
focused on the breath (Control), nature sounds, or music. They completed self-report 
measures corresponding to mindfulness (observing, awareness, describing, 
nonjudgement and nonreactivity), psychological outcomes (resilience, depression, 
anxiety and stress), and physiological measures (heart-rate variability) was assessed 
noninvasively. Mindfully listening to nature sounds or music augmented session 
attendance, compared to the Control condition. Mindfully listening to nature sounds or 
music also enabled openness towards experiences, generalisation of mindfulness skills 
into daily life, acknowledgement of impermanence of experiences, conscious choices in 
adaptive coping, and led to specific within-condition improvements in psychological 
functioning. The breath, nature sounds and music were relatively equal in fostering 
skills acquisition. Future studies will involve extending the current protocol to suitable 
clinical populations. Future studies can also implement session-by-session tracking of 
skills and wellbeing, and to determine if other factors like rhythmic regularity, 
emotional content, intention to engage in mindfulness, meditation experience, music 
training and participants’ perceived liking of soundtracks influenced their mindfulness 
training and psychological functioning. 
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The current thesis first explores the heterogeneity of defining “mindfulness” in 
both traditional and contemporary contexts. This thesis focuses on, and operationalises 
contemporary mindfulness practice as developing requisite mindfulness attentional 
skills to enable present-moment orientation, nonjudgemental awareness, and consequent 
improvements in wellbeing. Contemporary mindfulness practice also involves active 
engagement in structured mindfulness programmes, which in turn encompass 
mindfulness activities. This thesis first reviews and elaborates on the traditional use of 
the breath as an attentional target in mindfulness activities, to augment mindfulness 
attentional skills, and both psychological and physiological wellbeing. Separately, the 
present thesis evaluates the benefits of both nature sounds and music in augmenting 
psychological functioning.  
The present thesis places strong emphasis on elucidating the mindfulness 
attentional skills acquisition process, exploring how this process can be modified, and 
whether there will be any resultant changes following alternation of the mindfulness 
attentional skills acquisition process. The present thesis then explores using nature 
sounds or music with nature sounds or music (external auditory attentional targets) in 
mindfulness activities. This thesis seeks to determine if altering the process of 
mindfulness attentional skills acquisition through mindfully focusing on nature sounds 
or music will still augment aspects of functioning (psychological and physiological), 
and session attendance rates. This thesis will also explore participants’ descriptive 
accounts of mindfulness attentional skills acquisition, its consequences on 
psychological and physiological functioning and session attendance in detail, following 
replacement of the breath with nature sounds or music in mindfulness activities. 
Through doing so, the present thesis ultimately aims to provide detailed insight into 
how individual mindfulness components (i.e., mindfulness attentional skills, 
psychological and physiological functioning and session attendance) can be influenced 
through different attentional targets (breath, nature sounds or music).  
Traditional Mindfulness Practice 
Mindfulness practice in traditional contexts spans for thousands of years, and is 
heterogenous in definition. The word “mindfulness” is believed to originate from the 
Sanskrit word “sati”, which literally involves remembering, and keeping in mind 
(Dreyfus, 2011). Some Sanskrit texts also relate “mindfulness” to clear comprehension 
of physical (bodily) and mental (cognitive) states (e.g., Batchelor, 1977). Similarly, 
Theravāda traditional texts describe “mindfulness” as having clear knowledge of one’s 
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internal and external states. In line with these definitions of “mindfulness”, Tibetian 
scholars regard “mindfulness” as the process of actively observing one’s mind from 
moment to moment during meditation, identifying moments where the mind wanders 
away from a specific object of meditation, and consciously guiding the mind back to the 
specific object of meditation (Tsongkhapa, 2002). Likewise, traditional Buddhist 
scholars regard mindfulness practice as orienting towards, and retaining experiences 
that one is actively engaged in, to objectively comprehend, evaluate, and recall such 
experiences in future (Dreyfus, 2011). This means that mindfulness practice involves 
development of the ability to nonevaluatively observe and comprehend experiences as 
they occur (Brown, Ryan, & Creswell, 2007; Chiesa, 2013; Rapgay & Bystrisky, 2009). 
Such direct observation of experiences is crucial in the development of insight and 
awareness towards experiences (Carmody, 2009; Chiesa & Malinowski, 2011; Dobkin, 
Irving, & Amar, 2012).  
Based on Buddhist traditions, mindfulness practice emphasises the importance 
of requisite mindfulness skills (concentrative attention and open awareness), that can be 
developed through mindfulness meditation practice (Monteiro, Musten, & Compson, 
2015). An individual first learns to direct attention deliberately towards a particular 
object (concentrative attention), notice moments of mind wandering away from that 
object, and voluntarily guide attention back to the object (Chiesa, 2013; Lutz, Slagter, 
Dunne, & Davidson, 2008; Valentine & Sweet, 1999). Individuals subsequently develop 
open monitoring, which involves expanding their scope of attention to accommodate 
unfolding of multiple experiences (Lutz et al., 2008; Valentine & Sweet, 1999). 
Individuals also learn to switch back and forth from concentrative attention and open 
monitoring, depending on situational factors and/or the meditation practice they are 
involved in (Lutz et al., 2008). In addition to shaping perceptual cognitive processes, 
mindfulness practice also involves developing a particular affective orientation, in 
which individuals are also encouraged to be nonjudgemental and accepting towards 
their emotional experiences (Chiesa, 2013). Taken together, the simultaneous 
development of concentrative attention, open monitoring and nonjudgemental 
acceptance lead to increased awareness and insight towards one’s experiences (Brown 
et al., 2007; Rapgay & Bystrisky, 2009), which encourage objective decision-making, 
and adaptive coping (Carmody, 2009).  
Contemporary Mindfulness Practice 
Contemporary mindfulness practice has adapted and modified some of the 
components of traditional Buddhist mindfulness practice, such as aspects of attention, 
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memory, awareness, and ability to distinguish experiences with clarity (discernment) 
(Davidson & Kaszniak, 2015; Dunne, 2011; Gethin, 2011). There is no single, 
unanimously-accepted definition or theoretical framework in contemporary mindfulness 
practice (Van Dam et al., 2018). Multiple theoretical frameworks have been 
conceptualised as an attempt to define and include elements of contemporary 
mindfulness practice in unique ways. For example, Hölzel et al. (2011) links attentional 
regulation (orienting attention to a specific object from moment to moment), awareness 
of internal bodily sensations, emotional fluctuations, and flexibility in comprehending 
states of self within a comprehensive framework. In contrast, Malinowski (2013) 
conceptualises contemporary mindfulness practice as involving motivational factors, 
mindfulness practice, core processes of mindfulness (mindfulness attentional skills, 
cognitive flexibility and emotional flexibility), balanced mental stance (nonjudgemental 
awareness), and positive outcomes (see Liverpool Mindfulness Model below for further 
elaboration). Similarly, the Monitor and Acceptance Theory (MAT; Lindsay & 
Creswell, 2017) illustrates the interdependence between attentional monitoring and 
acceptance of experiences. Attentional monitoring refers to awareness of present-
moment experiences within one’s attentional scope, while acceptance encompasses 
concepts like nonjudgement, nonreactivity, and openness to experiences. Developing 
skills in attentional monitoring facilitates outcomes like working memory and 
sustaining attention, and together with acceptance of experiences, enables improvement 
in outcomes like emotional regulation, symptom alleviation, and physical health 
(Lindsay & Creswell, 2017). Shapiro, Carlson, Astin, & Freedman (2006), however, 
describe three interconnected axioms (intention/motivation to engage in mindfulness 
activities, attending deliberately to moment-to-moment changes in experiences, and 
adopting a nonevaluative, accepting and inquisitive attitude) as elements of 
contemporary mindfulness practice. Regardless of the heterogeneity of these theoretical 
frameworks, these frameworks still unanimously regard development of requisite 
mindfulness attentional skills (Bishop et al., 2004) as imperative to fostering present-
moment awareness and nonjudgement (Kabat-Zinn, 1994).  
Mindfulness attentional skills include sustained attention, switching attention, 
and inhibition of secondary elaborative processing (nonelaborative processing). 
Sustained attention refers to keeping attention deliberately anchored towards 
experiences as they occur from moment to moment. Switching attention encompasses 
flexibly moving back and forth from one set of experiences to another, and voluntarily 
bringing attention back to present-moment experiences upon detection and 
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acknowledgement of distractions. Nonelaborative processing involves consciously 
maintaining an objective stance towards experiences, independent of preconceived ideas 
or interpretations, and refraining from being drawn towards experiences (Bishop et al., 
2004). Nonjudgemental awareness refers to adopting an open, accepting and unbiased 
stance towards one’s experiences as they come and go (Germer, Siegel, & Fulton, 2005). 
Contemporary mindfulness practice ultimately strives to reduce the effects of negative 
symptoms caused by stressors and/or psychopathological symptoms like depression and 
anxiety (Carmody, 2009; Chiesa, 2013; Dreyfus, 2011). Contemporary mindfulness 
practice also discourages unhelpful avoidance, worrying and/or rumination, all of which 
can detrimentally influence psychological functioning (Monteiro et al., 2015; Scharf, 
2013).  
Liverpool Mindfulness Model 
As mentioned above, multiple theoretical frameworks exist in contemporary 
mindfulness practice, all of which seek to elucidate and link elements of contemporary 
mindfulness practice in different ways. Despite their heterogeneity, all these theoretical 
frameworks view mindfulness attentional skills development as central in contemporary 
mindfulness practice (e.g., Hölzel et al., 2011; Malinowski, 2013; Shapiro et al., 2006). 
The Liverpool Mindfulness Model was chosen as the main theoretical framework for all 
studies in this thesis, and it is presently one of the most widely-used, empirically-tested 
theoretical frameworks in contemporary mindfulness practice (Malinowski, 2013). 
The Liverpool Mindfulness Model comprises motivational factors, mindfulness 
practice, core processes of mindfulness (mindfulness attentional skills, cognitive 
flexibility and emotional flexibility), a balanced mental stance (nonjudgemental 
awareness), and positive outcomes, as key tiers in contemporary mindfulness practice. 
Motivational factors such as attitude, intention, acceptance, inquisitivity, nonstriving 
and expectations influence an individual’s engagement in mindfulness practice (Bishop 
et al., 2004; Shapiro et al., 2006). Engaging in mindfulness practice in the Liverpool 
Mindfulness Model is defined as actively participating in mindfulness activities 
(consistent with the experiential nature of both traditional and contemporary 
mindfulness practice). Repeated, active exposure to mindfulness activities consequently 
influences the core processes of mindfulness (Malinowski, 2013).  
Core processes of mindfulness (Tier 3) refer to the interactions between the three 
abovementioned mindfulness attentional skills (Bishop et al., 2004; Shapiro et al., 2006), 
cognitive flexibility, and emotional flexibility. Adaptive use of cognitive strategies to 
different contexts comprises cognitive flexibility (Moore & Malinowski, 2009). 
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Emotional flexibility involves using emotional regulation strategies that match 
appropriately with situational factors as part of fostering adaptive emotional coping in 
response to these factors (Aldao, Sheppes, & Gross, 2015). According to the Liverpool 
Mindfulness Model, acquisition of mindfulness attentional skills, cognitive flexibility 
and emotional flexibility should facilitate nonjudgemental awareness towards 
experiences (Tier 4) (Chambers, Lo, & Allen, 2008; de Raedt et al., 2012; Malinowski, 
2013).  
The development of nonjudgemental awareness in turn fosters psychological 
improvements (Tier 5) (Hölzel et al., 2011; Malinowski, 2013). These include reduction 
in depression, anxiety (Desrosiers, Klemanski, & Nolen-Hoeksema, 2013; Heeren et al., 
2015), and stress levels (Cash & Whittingham, 2010; Roberts & Danoff-Burg, 2010). 
Other positive outcomes include reduced experiential avoidance, increased flexibility in 
responding to situational factors (Chambers, Gullone, & Allen, 2009), and improved 
emotional regulation (Hill & Updegraff, 2012; Pepping, O'Donovan, Zimmer-Gembeck, 
& Hanisch, 2014; Teper & Inzlicht, 2013). Individuals may also develop increased 
knowledge about the transient nature of their experiences and react flexibly to them 
(Moore & Malinowski, 2009; Sipe & Eisendrath, 2012). Individuals may additionally 
develop increased resilience, or the ability to bounce back from stressful events (Rice et 
al., 2013), which reduces negative affect, perceived stress, but increases positive affect 
and quality of physical and mental health (Kemper, Mo, & Khayat, 2015; McGillivray 
& Pidgeon, 2015; Smith, Tooley, Christopher, & Kay, 2010). Resilience is a protective 
factor for depressive symptoms and anxiety, especially in highly stressful situations 
(Call, Pitcock, & Pyne, 2015; Gloria & Steinhardt, 2016).  
Quantifying Mindfulness Components 
A common way of quantifying components of contemporary mindfulness 
practice is through self-report questionnaires (Bergomi, Tschacher, & Kupper, 2013b). 
Mindfulness components in these questionnaires commonly include, but are not limited 
to – orienting attention to present-moment experiences, awareness, acceptance and/or 
nonjudgment (Van Dam et al., 2018).  
Some questionnaires group components of contemporary mindfulness practice 
together into a single construct (Chiesa, 2013). For example, the Mindfulness Attention 
Awareness Scale (MAAS) measures a general tendency to be attentive to present-
moment experiences in daily life (Brown, 2003), and is used ubiquitously across healthy 
and clinical populations. The Freiburg Mindfulness Inventory (FMI), in contrast, was 
constructed for experienced meditators, and evaluates nonjudgemental present-moment 
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observation, and openness to experiences (Buchheld, Grossman, & Walach, 2001; 
Walach, Buchheld, Buttenmüller, Kleinknecht, & Schmidt, 2006). The Cognitive and 
Affective Mindfulness Scale (CAMS) assesses deliberate focus on present moment 
experiences, nonjudgemental awareness and acceptance towards experiences (Kumar, 
Feldman, & Hayes, 2008), while the Cognitive and Affective Mindfulness Scale-
Revised (CAMS-R) additionally examines willingness to engage in present moment 
experiences alongside CAMS components (Bergomi, Tschacher, & Kupper, 2013a). 
Lastly, the Southampton Mindfulness Questionnaire (SMQ) explores mindful 
observation, letting go, nonreactivity, and nonjudgement as four related mindfulness 
components (Chadwick et al., 2008). The CAMS, CAMS-R and SMQ are suitable for 
clinical populations, as they explore associations between levels of mindfulness and 
individuals’ responses to distressing and/or challenging situations (Bergomi et al., 
2013a).  
Multiple-scale questionnaires contain separate but inter-related scales that 
correspond to distinct mindfulness components (Chiesa, 2013). These separate scales 
are developed based on factor analyses. Some multiple-scale measures contain only two 
separate scales. For example, the Philadelphia Mindfulness Scale (PHLMS) quantifies 
awareness and acceptance as distinct mindfulness components in both healthy and 
clinical populations. Awareness refers to conscious tracking of experiences, while 
acceptance involves being nonjudgemental to present moment events (Cardaciotto, 
Herbert, Forman, Moitra, & Farrow, 2008). The Toronto Mindfulness Scale (TMS), in 
contrast, measures curiosity and decentering separately, and is suitable for experienced 
meditators (Bergomi et al., 2013a). Curiosity refers to adopting an attitude of wanting to 
learn more about one’s experiences in an open, inquisitive manner (Silvia & Kashdan, 
2009). Decentering is characterised by a shift from identifying personally with thoughts, 
feelings and other mental events, to being able to view experiences with greater 
awareness (Lau et al., 2006).  
Other multiple-scale questionnaires have four or more distinct mindfulness 
facets. These include the Kentucky Inventory of Mindfulness Skills (KIMS) and the 
Five Facet Mindfulness Questionnaire (FFMQ). The KIMS and FFMQ can be used for 
both healthy and clinical populations (Bergomi et al., 2013a). The KIMS separately 
measures Observing, Describing, Acting with Awareness (Awareness), and Accepting 
without Judgement (Nonjudgement) (Baer, Smith, & Allen, 2004). Observing involves 
noticing and attending to bodily sensations and situational factors, while Describing 
refers to objective and brief labelling of present moment experiences. Awareness 
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pertains to consciously tracking present moment events, while Nonjudgement is defined 
as acknowledging experiences in the absence of subjective evaluations (Baer et al., 
2004). The FFMQ encompasses the same Observing, Describing, Awareness and 
Nonjudgement facets from the KIMS, and additionally includes Nonreactivity. 
Nonreactivity refers to the ability to distance oneself from experiences without getting 
drawn towards them (Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006). The FFMQ 
consists of 39 items, although, a 15-item FFMQ was recently derived through selecting 
questions on the original 39-item FFMQ from each individual facet, and it strongly 
correlates (r ≥0.90) with the original 39-item FFMQ (Gu et al., 2016).  
To summarise, different mindfulness questionnaires quantify different aspects of 
contemporary mindfulness practice, and can either be used in general contexts (MAAS, 
PHLMS, KIMS and FFMQ), clinical populations (CAMS, CAMS-R and SMQ), and 
with experienced meditators (FMI and TMS). In general, single-scale questionnaires 
(MAAS, FMI, CAMS, CAMS-R and SMQ) enable concise reporting of mindfulness 
components (Bergomi et al., 2013a). Multiple-scale questionnaires like the PHLMS, 
TMS, KIMS and FFMQ allow elucidation and detailed analyses of specific mindfulness 
components. Multiple-scale questionnaires, particularly the FFMQ, are thus more 
suitable in detailed examination of mindfulness attentional skills acquisition and its 
resultant impacts on both psychological and physiological wellbeing, in healthy and 
clinical populations (Sauer et al., 2013).  
Despite the variety of mindfulness questionnaires above, the increasing use of 
self-report mindfulness questionnaires to quantify and evaluate specific components 
within contemporary mindfulness practice has its pitfalls (Grossman & Van Dam, 2011; 
Van Dam et al., 2018). Self-report mindfulness questionnaires may bias participants’ 
responses due to them anticipating and/or expecting increases in skills like mindful 
awareness through exposure to mindfulness activities (e.g., Jensen, Vangkilde, Frokjaer, 
& Hasselbalch, 2012). Van Dam et al. (2018) argue that relying primarily on self-report 
mindfulness questionnaires does not clearly elucidate the specific processes involved 
whilst actively engaging in mindfulness activities (e.g., introspection, fluctuations in 
mental state during mindfulness activities, and skills acquisition via mindfulness 
activities). The authors mention that components of contemporary mindfulness practice 
inevitably correlate with other specific, external factors like psychological functioning, 
personality traits, and meditation experience, and such factors must be evaluated 
alongside mindfulness questionnaires. Similarly, Park, Reilly-Spong and Gross (2014) 
added that content validity of self-report mindfulness questionnaires needs to be further 
9 
 
evaluated through qualitative approaches like semi-structured interviews. Lastly, given 
the heterogeneity of mindfulness definitions, some mindfulness components may be 
more susceptible to biased reporting compared to other mindfulness components, and 
thus require more stringent interpretation to ensure that they correspond with intended 
clinical outcomes (Park et al., 2014).    
In consideration of the above limitations of mindfulness questionnaires, Van 
Dam et al. (2018) recommend that components of contemporary mindfulness practice 
should be clearly defined prior to selection of mindfulness questionnaires, and that 
selection of mindfulness questionnaire(s) should be done in relation to the targeted 
mindfulness component(s) within individual empirical studies. The authors mention that 
evaluating changes in mindfulness components should be accompanied by exploring 
changes in cognition, emotion, and/or even observable behavioural patterns. Similarly, 
Park et al. (2014) discourage summing of separate mindfulness components in multiple-
scale questionnaires. The authors encourage continuous assessment of reliability and 
content validity of mindfulness questionnaires, through comparing results from 
mindfulness questionnaires with other complementary outcome measures (e.g., semi-
structured interviews), and evaluation of questions within mindfulness questionnaires to 
ensure that they are in line with operational definitions of mindfulness. Together, these 
recommendations aim to provide a more holistic representation of the outcomes 
following exposure to mindfulness activities, and maintain reliability and content 
validity of mindfulness questionnaires.   
Mindfulness-based Interventions (MBIs) 
Mindfulness-based interventions (MBIs) refer to the practical and systematic 
application of components in contemporary mindfulness practice (Kabat-Zinn, 1994) to 
develop mindfulness attentional skills pertaining to present moment awareness, 
nonjudgement, and improve psychological functioning (Germer et al., 2005). MBIs 
incorporate and/or adapt specific key components of both traditional and contemporary 
mindfulness practice, alongside existing techniques in psychological interventions, such 
as emotional processing, and understanding/monitoring thought patterns (Keng, Smoski, 
& Robins, 2011; Mace, 2007).  
 The breath is often used as the main attentional target in mindfulness activities 
involved in MBIs (Kabat-Zinn, 1982; Segal, Williams, & Teasdale, 2002). Embodiment 
theories describe that the breath, bodily sensations and emotions are interconnected 
(Niedenthal, Barsalou, Winkielman, Krauth-Gruber, & Ric, 2005). This means that the 
development of moment-to-moment awareness towards the breath in mindfulness 
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activities can contribute to improved ability to recognise and label bodily sensations and 
emotions objectively (interoceptive awareness) (Farb et al., 2010). Interoceptive 
awareness promotes a clearer, open, accepting and nonevaluative perspective towards 
the relationship between emotions and bodily sensations (nonelaborative processing) 
(Daubenmier, Sze, Kerr, Kemeny, & Mehling, 2013; Segal et al., 2002). Development 
of interoceptive awareness also facilitates detection of dysfunctional emotional 
processes like unhelpful worrying or rumination, which can manifest as changes in 
particular bodily sensations (Fuchs & Schlimme, 2009; Michalak, Burg, & Heidenreich, 
2012; Teasdale, 1999; Verplanken & Fisher, 2014). Individuals can learn to respond 
more objectively to such changes in bodily sensations, rather than avoiding them, 
judging them, or getting caught up with them. Objective responding and improved 
coping towards such emotional processes contributes to improved sensitivity in 
identifying instances of mind wandering and/or automatic behavioural tendencies, and 
more efficient redirection of attention back to the breath following these episodes 
(switching attention) (Kerr, Sacchet, Lazar, Moore, & Jones, 2013). At the same time, 
the breath is susceptible to changes in the external environment over time, thus 
inevitably exposing an individual to fluctuations in bodily sensations, from moment to 
moment (Kabat-Zinn, 2013). This further enhances switching attention through 
promoting flexibility in responding to fluctuations as they occur (Burg & Michalak, 
2011; Frewen, Lundberg, MacKinley, & Wrath, 2011). Lastly, the breath’s regular 
rhythm can assist in anchoring attentional focus on present-moment experiences 
(sustained attention), thus enhancing development of concentrative attention and 
attentional self-regulation as well (Jha, Krompinger, & Baime, 2007; Moore, Gruber, 
Derose, & Malinowski, 2012).    
The following subsections provide a description of the general structure of 
mindfulness-based stress reduction (MBSR), mindfulness-based cognitive therapy 
(MBCT), dialectical behaviour therapy (DBT), and acceptance and commitment therapy 
(ACT) as examples in which mindfulness practice are key components. MBSR and 
MBCT involve formal mindfulness meditation activities (Van Dam et al., 2018). DBT 
and ACT, however, adapt activities to incorporate mindfulness principles like present-
moment awareness, nonjudgement and nonreactivity (Hayes, Strosahl, & Wilson, 1999; 
Linehan, 1993a), but do not include formal mindfulness meditation activities. Most 
mindfulness activities in MBSR and MBCT use the breath as an attentional target 
(Kabat-Zinn, 2013; Segal et al., 2002). In contrast, DBT and ACT activities are more 
variable. These activities may use the breath, other attentional targets like inanimate 
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objects, or even participants’ sensory experiences (e.g., visual and tactile experiences) 
(Hayes et al., 1999; Linehan, 1993a). In this component of the literature review, 
empirical evidence is also presented in support of MBI’s contributions to positive 
effects on psychological functioning. The studies illustrated below are cohort studies, or 
randomised controlled trials comparing MBIs with different control groups (e.g., 
treatment-as-usual using pharmacotherapy in the absence of psychotherapy, 
participation in other forms of psychotherapy such as cognitive-behavioural therapy, or 
passive waitlist controls). 
Mindfulness-Based Stress Reduction (MBSR) 
The structure of MBSR is regarded as the “gold standard” of MBIs (Van Dam et 
al., 2018). MBSR involves a group programme of eight to ten weeks (Kabat-Zinn, 
1982). Sessions emphasise engagement in mindfulness meditation activities, as well as 
participation in discussions about coping with stress and other factors that may impede 
psychological functioning (Bishop, 2002). Individuals meet weekly in group settings, 
and participate in mindfulness meditation activities, such as mindfully focusing on their 
breath, or mindfully noticing sensations in different body parts (Bishop, 2002; Kabat-
Zinn, 1982). Individuals may also participate in Mindful Yoga, where they develop 
mindful awareness of their bodies through adopting various Hatha yoga positions, and 
observe how their bodily sensations and positions change over time (Bishop, 2002; 
Kabat-Zinn, 2013). Individuals are continuously encouraged to adopt a nonjudgemental, 
accepting and open stance towards their experiences. These include acknowledging any 
instances of mind-wandering, noticing thoughts as transient, and repeated refocusing of 
attention back to present moment experiences (Bishop, 2002; Kabat-Zinn, 2013; Keng 
et al., 2011). MBSR aims to develop the ability to view thoughts and emotions as 
transient events, rather than as aspects of the self or accurate representations of reality. 
MBSR ultimately seeks to foster nonreactivity and emotional flexibility in coping with 
experiences (Bishop, 2002; Kabat-Zinn, 2013).  
Fjorback, Arendt, Ørnbøl, Fink and Walach (2011) reported a wide range of 
benefits following participation in MBSR. Through a systematic review focusing on 
randomised controlled trials, these authors first indicate that MBSR was particularly 
useful in reducing symptoms like depression, anxiety and stress in both non-clinical 
(healthy) and clinical (psychiatric) populations, through enabling individuals to develop 
requisite skills in managing their symptoms more adaptively. The authors further 
specify that MBSR can complement medical management of physical illnesses through 
augmenting psychological functioning and reducing perceived distress. In a separate 
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meta-analysis, Khoury, Sharma, Rush and Fournier (2015) report moderate 
effectiveness of MBSR in alleviating perceived stress, depression, anxiety symptoms 
and levels of distress, mainly in non-clinical populations, but further research is 
warranted in elucidating the specific MBSR mechanisms contributing to such benefits. 
In addition to these two studies, additional empirical studies have been presented below 
– documenting the specific benefits of MBSR across a range of populations.   
Clinical Populations. MBSR was viewed as guided exposure therapy in initial 
empirical research on chronic pain patients. These individuals were encouraged to 
simply notice the fluctuation of pain sensations and their accompanying thoughts and 
emotions, while adopting a prolonged motionless posture in mindfulness meditation 
activities. Repeated exposure to the ebb and flow of experiences (pain sensations, 
thoughts, and emotions) via engagement in mindfulness meditation activities eventually 
led to reduced tendencies to automatically catastrophise or avoid experiences, and 
decreased emotional reactivity (Kabat-Zinn, 1982). Participants also reported decreased 
depression, anxiety, fatigue, tension and confusion; and perceived increases in their 
energy levels. Participants additionally described amplified self-esteem, enhanced 
coping, and decreased severity and frequency of perceived pain. All these effects were 
persistent even at an 18-month follow-up (Kabat-Zinn, 1982). MBSR has been found to 
reduce fibromyalgia patients’ perceived stress, sleep disturbances and symptom severity; 
and increase the tendency to experience life as meaningful and manageable (Cash et al., 
2015; Sephton et al., 2007; Weissbecker et al., 2002). Such improvements were more 
prominent in patients who engaged in additional mindfulness activities voluntarily, 
outside the regular MBSR sessions (Cash et al., 2015).  
MBSR can also be applied to other clinical and subclinical populations. Cancer 
patients who participated in MBSR reported decreased levels of depression, anxiety, 
anger, confusion, fewer cardiopulmonary and gastrointestinal symptoms, and less 
emotional irritability and cognitive disorganisation (Speca, Carlson, Goodey, & Angen, 
2000). Similarly, adolescent psychiatric outpatients diagnosed with mood disorders 
showed evident reductions in anxiety, perceived stress, somatic symptoms, obsessive-
compulsive symptoms, and depressive symptoms, increased self-esteem and 
interpersonal sensitivity following MBSR. These improvements signified overall 
increases in global functioning (Biegel, 2009). Further, MBSR was beneficial in 
alleviating anxiety, depressive symptoms, emotional reactivity, avoidance behaviours 
and other symptoms of social anxiety, and in fostering positive self-esteem (Goldin & 
Gross, 2010). Additionally, Baer, Carmody, and Hunsinger (2012) reported that MBSR 
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enabled cumulative reductions in stress alongside acquisition of mindfulness attentional 
skills in individuals who reported problematic levels of stress due to different 
circumstances. Specifically, perceived stress decreased from the fourth session onwards, 
indicating that improvements in mindfulness attentional skills preceded improvements 
in psychological functioning. Cancer patients described that mindfulness attentional 
skills from MBSR enabled nonevaluative clarity towards experiences, provided 
perceived empowerment, developed acceptance, thus increasing perceived wellbeing 
(Mackenzie, Carlson, Munoz, & Speca, 2007).  
Healthy Community Adults. Participation in MBSR contributes to reduction in 
stress and improvements in psychological functioning in healthy community adults 
(Anderson, Lau, Segal, & Bishop, 2007; Nyklíček & Kuijpers, 2008; Shapiro, Aston, 
Bishop, & Cordova, 2005). Anderson et al. (2007) described that MBSR reduced 
depression, anxiety, anger, general rumination, anger rumination, and anger sensitivity. 
MBSR participants also reported experiencing increased positive effect, and these were 
in turn linked to increased self-reported mindfulness levels (Anderson et al., 2007). 
Likewise, Shapiro et al. (2005) noted that individuals who participated in MBSR 
reported reduced perceived stress, increased self-compassion, greater satisfaction with 
life, decreased burnout and decreased distress. Similarly, Nyklíček and Kuijpers (2008) 
concluded that MBSR led to reductions in perceived stress and vital exhaustion, and 
increased positive affect and mindfulness levels. Nurses described that mindfulness 
attentional skills acquisition from MBSR increased their objectivity towards 
experiences, nonreactivity, facilitated self-care, enhanced awareness towards 
experiences, and consequently improved aspects of interpersonal relationships as well 
as general self-satisfaction in life (Cohen-Katz et al., 2005).  
Healthy Student Populations. University students generally reported lower 
levels of perceived stress and rumination following completion of the MBSR 
programme (Oman, Shapiro, Thoresen, Plante, & Flinders, 2008). Qualitative 
investigation of MBSR on academic evaluation anxiety in university students revealed 
that skills acquired from MBSR sessions fostered improved focus in academic situations, 
and reduced ruminative thoughts and feelings of fear, frustration and shame (Hjeltnes, 
Binder, Moltu, & Dundas, 2015). The students perceived that these improvements 
enabled them to regulate their emotions more effectively in response to different 
situations, and that they were more inquisitive and accepting towards their experiences 
after the MBSR programme (Hjeltnes et al., 2015). Similarly, skills acquired through 
MBSR sessions mitigated stress and anxiety, and increased empathy, in medical and 
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nursing students (Barbosa et al., 2013). Additionally, female medical and psychology 
students reported lower levels of mental distress and study-related stress, and described 
improvements in wellbeing, following MBSR sessions (de Vibe et al., 2013). The 
authors asserted that reductions in mental distress were particularly evident in students 
who did additional mindfulness practice, outside sessions. Lastly, nursing students who 
participated in MBSR reported decreased levels of depression, anxiety and stress, and 
increased mindful awareness (Song & Lindquist, 2015). All these studies collectively 
suggest that that skills acquired from MBSR encouraged effective coping strategies in 
academic situations. 
Mindfulness-Based Cognitive Therapy (MBCT) 
MBCT encourages changing relationships towards negative thoughts and 
feelings, rather than directly altering or challenging them (Segal et al., 2002; Sipe & 
Eisendrath, 2012). It is an eight-week group programme that incorporates mindfulness 
meditation activities (e.g., Body Scan, Sitting Meditation and Mindful Yoga) into 
traditional cognitive therapy (Keng et al., 2011). Mindfulness meditation activities 
encourage individuals to notice the transient quality of experiences, label them, and 
observe the relationships between thoughts, emotions, and bodily sensations (Kabat-
Zinn, 2013). MBCT also incorporates a three-minute breathing space to develop 
grounding skills alongside consistent engagement in mindfulness meditation activities 
(Segal et al., 2002). The three-minute breathing space first involves observing internal 
experiences (emotions, thoughts, and bodily sensations), and then systematically 
exploring the breath and the body as a whole. This enables the individual to orient 
himself/herself to his/her experiences in that particular moment, rather than 
automatically get drawn towards his/her reactions in response to difficult episodes 
(Segal et al., 2002; Sipe & Eisendrath, 2012). MBCT ultimately aims to assist 
individuals in developing nonjudgemental awareness towards negative thoughts and 
feelings, view them objectively as transient events, rather than as facts or aspects of 
themselves. Individuals thus develop the capacity to observe their thoughts and mental 
events independently of biases or judgements, rather than instinctively avoiding or 
actively countering them (Bishop, 2002; Segal et al., 2002; Sipe & Eisendrath, 2012).  
The benefits of MBCT in augmenting psychological functioning have been elaborated 
below. 
Individuals with Depression. Two systematic reviews outline the benefits of 
MBCT in mitigating major depressive episode relapse, and that such benefits were most 
apparent amongst individuals who have had three or more major depressive episodes 
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(Fjorback et al., 2011; Piet & Hougaard, 2011). This is because MBCT contributes to 
breaking of automatic, unhelpful ruminative thought patterns in individuals, improves 
quality of life, and decreases residual depressive symptoms that can potentially lead to 
relapse (Kuyken et al., 2008). Skills acquired from MBCT can mitigate cognitive 
distress in depressed individuals (Kuyken et al., 2010). MBCT also contributed to faster 
recovery after exposure to a stressful event in individuals with residual depressive 
symptoms (Britton, Shahar, Szepsenwol, & Jacobs, 2012). Individuals in the MBCT 
group were able to regulate anticipatory anxiety more effectively, prior to the stressful 
event, and reported improved efficiency in regulating dysphoric episodes and reduction 
of negative affect following the stressful event (Britton et al., 2012). Skills acquired via 
MBCT also enabled decreases in suicidal ideation and thoughts in individuals with 
residual depressive symptoms (Forkmann et al., 2014). Previously depressed individuals 
experienced decreased perceived depression and increased self-reported mindfulness 
levels after MBCT, as MBCT allowed reduction of tendency to divert attention towards 
negative information, and increased likelihood of being nonjudgementally aware to both 
positive and negative information (de Raedt et al., 2012). Mindfulness attentional skills 
acquisition through MBCT was beneficial in fostering interoceptive awareness, 
nonjudgement, nonreactivity, recognition of transience of experiences, and conscious 
decision-making in depressed individuals (Allen, Bromley, Kuyken, & Sonnenberg, 
2009; Mason & Hargreaves, 2001). Lastly, MBCT contributed to diminished frequency 
and intensity of negative automatic thoughts, maladaptive behavioural patterns, 
alongside improvements in coping with anxiety and depressive symptoms, even during 
stressful circumstances (Kaviani, Hatami, & Javaheri, 2012). These gains were 
subsequently attributed to disruption of automatic patterns of rumination, improved 
ability to distance from maladaptive thought patterns, and enhanced nonjudgemental 
awareness towards experiences (Forkmann et al., 2014; Kaviani et al., 2012).  
Other Psychopathological Disorders. MBCT contributed to alleviated 
symptoms in individuals with bipolar disorder, generalised anxiety disorder (GAD), 
hypochondria, and post-traumatic stress disorder (PTSD). For example, MBCT 
participation allowed alleviation of anxiety in individuals with bipolar disorder, and 
decreased depressive symptoms in both bipolar disorder and unipolar depression 
(Williams et al., 2008). Skills acquired via MBCT sessions effectively decreased 
anxiety and stress associated with bipolar disorder relapse (Perich, Manicavasagar, 
Mitchell, Ball, & Hadzi-Pavlovic, 2013). MBCT enabled reduced persistent worrying in 
individuals with GAD (Evans et al., 2008), and such improvements remained evident at 
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a three-month follow-up (Craigie, Rees, Marsh, & Nathan, 2008). Similarly, MBCT was 
beneficial in mitigating health anxiety symptoms in hypochondriacs (McManus, Surawy, 
Muse, Vazquez-Montes, & Williams, 2012). Individuals with hyperchondriasis further 
described that skills acquired from MBCT assisted them in becoming aware of 
symptoms, increased acceptance, facilitate nonreactivity and conscious behavioural 
management (Williams, McManus, Muse, & Williams, 2011). Similarly, individuals 
with inflammatory bowel disease reported that MBCT conferred benefits such as 
increasing insight into symptoms, alleviating distress, managing pain effectively, 
encouraging acceptance of experiences, increasing empowerment, and increasing 
empathy towards others with similar presenting issues (Schoultz, Atherton, & Watson, 
2015). Last, MBCT was beneficial in reducing war veterans’ avoidance, hypervigilance 
and self-blame through developing nonjudgemental awareness and acceptance towards 
various emotional states, thus preparing them for future trauma-focused therapies, such 
as exposure therapy (King et al., 2013).  
Non-Clinical Populations. Clinical psychology trainees generally reported 
lower levels of rumination, and increased levels of mindfulness following MBCT 
participation. Interestingly, only first-year trainees reported lower levels of stress 
(Rimes & Wingrove, 2011). The authors described that these trainees might have 
developed skills like nonjudgemental awareness, acceptance of experiences, 
nonreactivity and decentering, which in turn influenced the positive outcomes that they 
reported. Similarly, MBCT improved general wellbeing in mental healthcare workers, 
and these gains were maintained at a three-month follow-up (Ruths et al., 2013). 
Likewise, MBCT was effective in enhancing self-awareness, acceptance, nonreactivity, 
response flexibility, and groundedness in present-moment experiences in healthcare 
workers (Morgan, Simpson, & Smith, 2015). The authors added that some of these 
healthcare workers reported augmented psychological functioning, such as improved 
sleep, reduced health problems, and openness to emotions and thoughts. These studies 
suggest that improved psychological functioning via skills acquisition following MBCT 
participation served as a protective factor for environmental stressors and burnout, both 
of which are pervasive across different settings.       
Dialectical Behaviour Therapy (DBT) 
MBSR and MBCT are mindfulness focused, in which many meditation-based 
practices are borrowed from contemplative traditions (Van Dam et al., 2018). In 
contrast, activities in DBT are not meditation-based. Instead, such activities adapt 
components of mindfulness. In these activities, individuals are exposed to specific 
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mindfulness skillsets (“what” and “how”). The “what” skillset consists of observing 
experiences as they arise, describing these experiences succinctly and objectively, and 
participating in mindfulness activities, while the “how” skillset incorporates continuous 
orienting to the present moment alongside nonjudgemental awareness.  
Exposure to mindfulness components through DBT activities is key in enabling 
development of requisite distress tolerance, interpersonal effectiveness and emotional 
regulation skills. All these skills are crucial in alleviating borderline personality disorder 
(BPD) symptoms like intense emotional fluctuations, impulsivity, interpersonal 
difficulties, deliberate self-harm, and suicidal ideation (Linehan, 1993a). According to 
Linehan (2015), specific activities are used in exposing individuals to these skillsets. 
For example, a modified Body Scan is used as part of developing the “what” skillset. 
Individuals may also engage in mindfulness of the breath; this is occasionally 
accompanied by developing skills in noticing emotions that come and go, without 
reacting to them. The mindfulness activities targeting the “how” skillset include being 
mindful of one’s physical senses, or focusing specifically on one’s breathing to identify 
where one’s “wise mind” is (Linehan, 2015). These mindfulness activities emphasise 
present-moment awareness with a nonjudgemental stance (Kabat-Zinn, 1994).   
 Most empirical studies on DBT have focused on individuals with BPD (Keng et 
al., 2011). Skills acquired from DBT were found to be effective in reducing frequency 
and severity of chronic self-mutilation and parasuicidal behaviours in individuals with 
BPD. Such changes in turn might have decreased frequency and duration of psychiatric 
hospitalisation, and number of emergency room visits due to self-harm, suicidal 
attempts and/or ideations (Bohus et al., 2004; Linehan et al., 2006). Likewise, DBT 
skills acquisition may mitigate symptoms like dissociation, depressive symptoms, 
anxiety and difficulties in managing interpersonal relationships (Bohus et al., 2004). 
DBT skills acquisition has also helped in reducing anger and impulsivity; longer periods 
of remission, and increases in global functioning (Koons et al., 2001; Linehan, Tutek, 
Heard, & Armstrong, 1994; Turner, 2000; Verheul et al., 2003). Other studies have also 
demonstrated the benefits of DBT skills acquisition in older adults with BPD and/or 
comorbid major depressive disorder. Such DBT skills may function as protective factors 
against distressing/difficult situations. For example, Lynch et al. (2007) demonstrated 
that participation in DBT sessions allowed improvement and development of adaptive 
interpersonal, self-regulatory and acceptance skills through reducing interpersonal 
aggression (Lynch et al., 2007). Older adults who participated in DBT sessions also 
reported less self-directed hypercriticism, less hopelessness, more willingness to receive 
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help from others, and perceived that they could strategically deal with stressful events 
without feeling overwhelmed (Lynch, Morse, Mendelson, & Robins, 2003).  
Acceptance and Commitment Therapy (ACT) 
Like DBT, ACT uses mindfulness as a key treatment component in addressing 
psychological distress, without focusing on meditation-based practices (Van Dam et al., 
2018). Psychological distress has often been associated with attempts to control or avoid 
negative thoughts and emotions. Paradoxically, these lead to further distress in the long 
run, thus impeding an individual’s ability to engage in adaptive goal-oriented 
behaviours, and restricting one’s lifestyle through narrowing of behavioural repertoire 
(Hayes, Strosahl, & Wilson, 1999). ACT was developed to counter these inflexible 
behavioural and cognitive patterns. It involves encouraging individuals to develop a 
sense of acceptance towards these experiences, recognise their personal values and 
engage in behaviours that are consistent with such personal values, hence fostering a 
more goal-oriented lifestyle (Hayes et al., 1999).  
Mindfulness activities in ACT facilitate direct contact with experiences, 
acceptance, cognitive defusion, self-as-context, and contact with the present moment, all 
of which are components in the Hexaflex Model of ACT (Hayes, Luoma, Bond, 
Masuda, & Lillis, 2006). Acceptance is defined as viewing thoughts and emotions in an 
open and nonevaluative manner as they arise, without attempting to judge, change, or 
avoid them. Cognitive defusion refers to seeing thoughts as internal phenomena rather 
than as truths, thus developing distance from the thought content itself. Self-as-context 
involves developing skills in distinguishing between the self that experiences thoughts, 
emotions, bodily sensations and these actual experiences (Westrup, 2015). Present-
moment contact allows individuals to consciously focus on their current experiences as 
they are, in a less meditation-oriented way. This typically involves participating in 
activities like mindfully focusing on sensations in one’s hands, or the breath. 
Individuals also participate in grounding activities, where they deliberately orient their 
attention towards their breath and/or bodily sensations that arise from distressing 
emotions, and learn to allow these experiences to remain as they are, without 
automatically changing them or avoiding them (Westrup, 2015). Similar to MBSR and 
MBCT, ACT ultimately emphasises a non-evaluative and accepting orientation towards 
contact with present moment.  
 ACT can assist individuals with drug addictions to cope with shame and self-
hypercriticism more adaptively, through assisting them to experience shame in a more 
open, mindful and objective fashion (Luoma, Kohlenberg, Hayes, & Fletcher, 2012). 
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Similarly, ACT reduced pathological eating behaviours, hypervigilance towards body 
image and food intake, experiential avoidance, and rehospitalisation rates in individuals 
with eating disorders (Juarascio et al., 2013). ACT has been found to be comparable 
with cognitive-behaviour therapy (CBT) in reducing pain interference, depression and 
pain-related anxiety in chronic pain patients (Wetherell et al., 2011). Likewise, 
participation in ACT preferentially facilitated development of psychological flexibility 
and reduction of anxiety symptoms compared to CBT (Arch et al., 2012). Lastly, ACT 
was found to be as effective as cognitive therapy in improving perceived quality of life 
and general functioning for individuals with a mixed variety of psychopathological 
diagnoses (Forman, Herbert, Moitra, Yeomans, & Geller, 2007). 
Mindfulness and Physiological Wellbeing 
As demonstrated above, MBIs evidently enhance psychological functioning in 
both non-clinical and clinical populations, through developing requisite skills that foster 
adaptive coping. Apart from psychological functioning, participation in mindfulness 
activities might contribute to improvements in physiological wellbeing too. For the 
purpose of this thesis, heart rate variability (HRV), or the variations of interbeat (NN) 
intervals (Pumprla, Howorka, Groves, Chester, & Nolan, 2002), is used as an indication 
of physiological wellbeing. Higher HRV implies increased flexibility in responding to 
situational demands and generating appropriate emotions that enable adaptive coping to 
such circumstances (Appelhans & Luecken, 2006). HRV studies are broadly classified 
based on time-domain or frequency-domain analysis, as demonstrated below. 
Time-Domain Studies. Brief exposure to mindfulness activities contributes to 
increased standard deviation of NN intervals (SDNN) in healthy individuals (Shearer, 
Hunt, Chowdhury, & Nicol, 2016). Likewise, exposure to a brief, structured mindful 
breathing programme augmented SDNN, and square root of the mean squared 
differences of successive NN intervals (RMSSD) in healthy individuals (Burg, Wolf, & 
Michalak, 2012). The same authors attributed such improvements to self-regulated 
attention to present-moment experiences. Exposure to mindfulness training also assisted 
in increasing RMSSD following stress induction and consequent re-emergence of 
alcohol addiction symptoms in individuals recovering from alcohol addiction (Garland, 
Gaylord, Boettiger, & Howard, 2010).  
Frequency-Domain Studies. The literature classifies low-frequency (LF-HRV) 
and high-frequency (HF-HRV) domains as key HRV components (Akselrod et al., 1981; 
Berntson et al., 1997; Chalmers, Quintana, Abbott, & Kemp, 2014; Di Simplicio et al., 
2012; Houle & Billman, 1999; Nahshoni et al., 2004). The proportion of LF-HRV to 
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HF-HRV is further represented by the LF-HF Ratio (Malik et al., 1996; Malliani, 
Pagani, Lombardi, & Cerutti, 1991; Pagani et al., 1984). Exposure to a short body-scan 
meditation (in contemporary mindfulness practice) increased HF-HRV, or 
parasympathetic autonomic nervous system activity (Ditto, Eclache, & Goldman, 2006). 
Engagement in mindfulness activities also contributed to increases in HF-HRV in 
chronic worriers, alongside improvements in emotional perception and regulation 
(Delgado et al., 2010). Similarly, brief intensive mindfulness meditation programmes 
might contribute to decreases in LF-HRV and increases in HF-HRV through influencing 
attentional focus (Krygier et al., 2013). Exposure to contemporary mindfulness practice 
also decreased LF-HF Ratio in individuals with substance abuse, implying 
improvements in adapting to fluctuations in situational cues, alongside promoting 
nonreactivity towards experiences (Brewer et al., 2009). 
Attrition and Adverse Effects in MBIs 
 Creswell (2017) acknowledged the exponential increase in research focusing on 
efficacy of MBIs, and noted that high-quality randomised controlled trials demonstrate 
that MBIs (especially eight-week MBSR and MBCT programmes) decreased risk of re-
exacerbated depression symptoms, enhanced coping with chronic pain, and assisted 
individuals in coping with substance abuse. Similarly, the studies reviewed above 
unanimously demonstrate that exposure to mindfulness activities through MBIs and/or 
brief structured mindfulness programmes can facilitate improvements in various aspects 
of psychological functioning and physiological wellbeing, compared to control 
(treatment-as-usual, non-mindfulness oriented, or passive control) groups. 
However, some studies have reported the presence of adverse effects following 
exposure to mindfulness activities in MBIs, particularly in mindfulness activities 
involving formal meditation and orienting of attention to internal present-moment 
experiences like the breath and bodily sensations (Van Dam et al., 2018). Although the 
prevalence of such adverse effects is relatively low (Creswell, 2017), it is still crucial to 
explore individuals’ vulnerabilities towards such adverse effects, and to minimise them 
further.  
Direct exposure towards internal present-moment experiences that arise in 
mindfulness activities can be too intense and confronting for some individuals (Kabat-
Zinn, 1982). These individuals often manifest severe psychopathological symptoms 
(e.g., mania, dissociative disorders, complex trauma, or psychosis) (Didonna & 
Gonzalez, 2009; Germer et al., 2005; Yorston, 2001). Orienting to internal present-
moment experiences in mindfulness activities can then cause emergence of severe 
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psychopathological symptoms like dissociation, re-experiencing of trauma, panic, and 
psychotic episodes in these individuals (Van Dam et al., 2018). The presence of such 
severe psychopathological symptoms reduces emotional flexibility, and hinders 
acquisition of mindfulness attentional skills and improvement of psychological 
functioning (Malinowski, 2013). Consequently, attrition can occur due to individuals’ 
lack of requisite skills in coping with present-moment experiences (Crane & Williams, 
2010), due to high emotional reactivity, avoidance of distressing emotions (Hill & 
Updegraff, 2012), and/or low emotional resilience (Germer et al., 2005).   
Attrition rates in MBSR and MBCT is around 15% (Kabat-Zinn & Chapman-
Waldrop, 1988), and is normally attributed to individuals’ difficulties in coping with 
mindfulness activities (Crane & Williams, 2010). This attrition rate is comparable to 
other structured psychotherapies such as cognitive-behaviour therapy (Fernandez, 
Salem, Swift, & Ramtahal, 2015), interpersonal therapy (Markowitz, Lipsitz, & Milrod, 
2014), and group therapy for social phobia (Hofmann & Suvak, 2006). Regardless of 
the relatively low attrition rates in MBIs, it is still essential to ensure that proper, 
stringent screening is carried out to identify individuals unsuitable for participation in 
MBIs, and to ensure that they seek appropriate, specialised and evidence-based 
treatments for their presenting symptoms (Dobkin et al., 2012). Van Dam et al. (2018) 
further recommend detailed investigation of mechanisms involved in mindfulness 
activities (e.g., whether participants are required to focus internally on bodily sensations) 
in order to identify individuals who may be more vulnerable to adverse effects of MBIs. 
The same authors indicate that mindfulness programmes containing meditation-based 
activities should be carried out with caution, and should be assessed for suitability in 
specific clinical populations.  
Alternative Attentional Targets: Nature Sounds and Music 
Identifying alternative attentional targets other than the breath and body could 
improve effectiveness of existing mindfulness programmes, particularly for those for 
whom focusing on internal experiences may be problematic. Furthermore, utilising 
alternative attentional targets other than the breath and body might reduce possibility of 
adverse events occurring during mindfulness activities. Instead of focusing on internal 
experiences (breath and bodily sensations), the current thesis proposes using external 
auditory attentional targets in guiding mindfulness attentional skills acquisition. Few 
mindfulness activities utilise external auditory attentional targets in guiding mindfulness 
attentional skills acquisition, apart from Sitting Meditation with sounds in MBSR 
(Kabat-Zinn, 1994) and MBCT (Segal et al., 2002), and some of the distress tolerance 
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activities for DBT (Linehan, 2015). Thus, using external auditory attentional targets like 
nature sounds and music to substitute the breath could alter the process of mindfulness 
attentional skills acquisition (i.e. focusing externally rather than internally), whilst 
simultaneously encouraging present-moment awareness and nonjudgement.  
Nature sounds do not have a definite global structure, but consist of repeating 
events (insect sounds, forest sounds, crashing waves, waterfalls etc.). In contrast, the 
rules of musical structure enhances predictability of music through changes in pitch, a 
regular rhythmic structure (Krumhansl, 2000) and fewer fluctuations in timbre (sound 
qualities of instruments) (Hailstone et al., 2009). Listening to nature sounds and music 
thus exposes individuals to unique auditory changes from moment to moment (Segal et 
al., 2002), to facilitate mindfulness attentional skills acquisition. Deliberately orienting 
to nature sounds and music in mindfulness activities reinforces the transient, 
impermanent nature of experiences, which is an important principle in contemporary 
mindfulness practice (Bishop, 2002; Kabat-Zinn, 1994; Segal et al., 2002). Altering the 
process of mindfulness attentional skills acquisition through using nature sounds or 
music may then influence psychological functioning and physiological wellbeing. Most 
importantly, extant literature has demonstrated that exposure to nature sounds and 
music already have known benefits in improving psychological functioning in their 
respective contexts, as shown below. 
Exposure to Nature Sounds 
Passive exposure to nature sounds enhances recovery from physiological arousal 
resulting from stress responses (Alvarsson et al., 2010), aids in lessening perceived 
stress, and improves mood (Benfield et al., 2014) in healthy populations. Healthy adults 
exposed to nature sounds recovered more quickly from mental fatigue (Abbott, 2015). 
In clinical/medical settings, listening to nature sound tracks facilitates relaxation, and 
decreases physiological arousal from anxiety and distress associated with undergoing 
mechanical ventilation (Saadatmand et al., 2014) and surgical procedures (Tsuchiya et 
al., 2003). Similarly, listening to nature sound tracks diminished anxiety, agitation and 
stress in patients who are being weaned from mechanical ventilation, and allowed 
effective adaptation to natural breathing patterns (Aghaie et al., 2015; Aghaie et al., 
2013). Terminal cancer patients also reported lower perceived pain and anxiety after 
listening to nature sound tracks (Chiang, 2012). 
Music Engagement 
Music engagement in psychological contexts occurs mainly through music 
therapy and passive self-regulatory music listening. Individuals respond psychologically 
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and physiologically to changes in music’s components (e.g., pitch, mode, rhythmic 
structure, and quality of musical events/timbre) (Hailstone et al., 2009; Krumhansl, 
2000). Psychological responses to music include emotional perception and emotional 
evocation. Emotional perception refers to recognition and labelling of emotions 
conveyed via music (Juslin & Laukka, 2004) and emotional evocation refers to 
induction of specific emotions through music engagement (Juslin & Västfjäll, 2008). 
Emotional perception and evocation occur when musical components are perceived as 
representing basic emotions like happiness and sadness (Juslin & Västfjäll, 2008). For 
example, music tracks in major mode with fast tempo are labelled as positively-
valenced, while music tracks in minor mode with slow tempo are seen as negatively-
valenced (Schellenberg, Krysciak, & Campbell, 2000). In contrast, physiological 
responses to music include changes in heart rate variability and respiration. For example, 
positively-valenced music (major mode) with fast tempo, with abrupt musical events 
increase heart rate and lower heart rate variability, while the opposite occurred with 
negatively-valenced music (minor mode) with slow tempo and less abrupt musical 
events (van der Zwaag, Westerink, & van den Broek, 2011).  
Both psychological and physiological responses to music enable individuals to 
prepare for action, reorient to situational changes, facilitate adaptive emotional 
regulation in response to situations, foster awareness towards experiences, and enhance 
emotional flexibility in order to augment psychological functioning (Scherer, 2004). 
These effects are demonstrated empirically in music therapy and self-regulatory music 
listening studies below. 
Music Therapy. Music therapy involves active music-based treatment by a 
registered music therapist to improve aspects of wellbeing (Silverman, 2011). Music 
therapy utilises composition of tunes, music listening and discussion of existing songs, 
music performance, and improvisation while accompanied by a music therapist 
(Gardstrom, Bartkowski, Willenbrink, & Diestelkamp, 2013). All these methods assist 
individuals to develop better awareness towards their experiences (Baker & MacDonald, 
2013; Gardstrom et al., 2013).  
In music therapy, individuals with substance addictions reported decreases in 
self-directed sadness, anxiety and anger, and felt inclined to discuss their emotional and 
physical experiences more openly during group sessions. Individuals perceived hope, 
optimism and encouragement in group music therapy settings (Gardstrom et al., 2013). 
Music therapy also contributes to grief resolution (Yun & Gallant, 2010). University 
students and retirees reported that therapeutic songwriting fostered self-perceived 
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achievement, empowerment, self-confidence, self-satisfaction, and improved awareness 
about one’s sense of self (Baker & MacDonald, 2013). Additionally, exposure to music 
therapy influenced HRV alongside improving psychological functioning. First, music 
therapy increased SDNN in older individuals with dementia, alongside reduced 
depression (Raglio et al., 2010). Music therapy also increases in HF-HRV (Raglio et al., 
2012) alongside improvements in various aspects of psychological functioning such as 
anxiety; in treated cancer survivors (Chuang, Han, Li, & Young, 2010) and in elderly 
individuals with cardiovascular disease and dementia (Kurita et al., 2006).  
Self-Regulatory Music Listening. Self-regulatory music listening is passive, 
and involves empathising or seeking solace with specific components in self-selected 
music. Empathising refers to responding to aesthetic content and emotions within the 
music, while seeking solace involves listening to music that is congruent to one’s 
current emotional state (Garrido & Schubert, 2013; Kreutz, Schubert, & Mitchell, 2008; 
Saarikallio, 2008). Self-regulatory music listening occurs in everyday contexts, and is 
also influenced by factors like music training (Kreutz et al., 2008), gender differences 
(Miranda & Claes, 2009), and personality traits (Chamorro-Premuzic & Furnham, 2007).  
Studies on self-regulatory music listening explore individuals’ motivations for 
choosing to listen to specific pieces of music for utilitarian purposes like relaxation, 
mood lifting, and rejuvenation (van Goethem & Sloboda, 2011). Self-regulatory music 
listening allows for re-evaluation of past emotional memories, thus enabling one to 
reconcile past, present and future experiences in a coherent, connected way (Garrido & 
Schubert, 2013; Van den Tol & Edwards, 2011; Vuoskoski, Thompson, McIlwain, & 
Eerola, 2012). Self-regulatory music listening also facilitates comprehension of new and 
unfamiliar experiences (Nicol, 2010; Saarikallio & Erkkilä, 2007), and creates a 
structured sonic environment to guide an individual’s attention towards the music 
(DeNora, 1999; Nicol, 2010). This allows for temporary diversion of attention away 
from situations that may be particularly challenging or distressing, decreases salience of 
emotional preoccupations and worries, and facilitates rejuvenation of strength and 
resilience (Saarikallio & Erkkilä, 2007). Engagement in self-regulatory music listening 
fosters awareness towards experiences, and eventually develops emotional flexibility, 
adaptive emotional regulation strategies (Garrido & Schubert, 2013; van Goethem & 
Sloboda, 2011; van den Tol & Edwards, 2011), and reduces emotional reactivity 
(Saarikallio & Erkkilä, 2007). Self-regulatory music listening might also influence heart 
rate variability through reducing LF-HRV and increasing HF-HRV; alongside 
alleviating perceived stress (Kachanathu, Verna, & Khanna, 2013). Similarly, self-
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regulatory music listening decreases LF-HF Ratio alongside alleviated stress, thus 
demonstrating that self-regulatory music listening contributed to increases in 
parasympathetic activity as well (Latha, Srikanth, Sairaman, & Dity, 2014).  
Mindful Music Listening 
In theory, combining self-regulatory music listening and MBIs through Mindful 
Music Listening should augment the positive psychological outcomes of both MBIs and 
self-regulatory music listening, over and above that of either approach alone. Mindful 
Music Listening first considers the benefits of self-regulatory music listening in 
amplifying awareness towards experiences, emotional regulation, emotional flexibility, 
and reductions in emotional reactivity (Garrido & Schubert, 2013; Saarikallio & Erkkilä, 
2007; Van den Tol & Edwards, 2011; van Goethem & Sloboda, 2011). Mindful Music 
Listening also recognises the salutary effects of mindfulness activities in fostering 
present-moment orientation, nonjudgemental awareness, and acceptance towards 
experiences (Chambers et al., 2008; de Raedt et al., 2012), and in enabling individuals 
to label experiences more objectively (Baer et al., 2012).  
Evidently, both self-regulatory music listening and mindfulness activities share 
common intentions. This involves self-regulatory music listening and mindfulness 
activities’ contributions in increasing nonjudgemental awareness and acceptance 
towards experiences, to facilitate emotional regulation and emotional flexibility, and to 
improve psychological functioning. However, self-regulatory music listening and 
mindfulness activities build awareness towards experiences, emotional regulation and 
emotional flexibility in different ways. Whilst self-regulatory music listening views 
emotional perception and evocation (Juslin & Laukka, 2004; Juslin & Västfjäll, 2008) 
as central to exposing individuals to different emotions, mindfulness activities primarily 
encourage present-moment orientation and mindfulness attentional skills acquisition 
(Kabat-Zinn, 1994) to augment awareness towards experiences, fostering emotional 
regulation and emotional flexibility. 
The Mindful Music Listening paradigm was proposed based on the 
abovementioned shared intentions of self-regulatory music listening and mindfulness 
activities. Mindful Music Listening also considers the distinct approaches that self-
regulatory music listening and mindfulness activities use to develop nonjudgemental 
awareness towards experiences, foster emotional regulation, and emotional flexibility. 
Furthermore, Mindful Music Listening aims to encourage nonevaluative awareness 
towards the relationships between emotions, bodily sensations, and thoughts, with more 
focus on emotional experiences occurring in passive music listening contexts (Eckhardt 
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& Dinsmore, 2012; Niedenthal et al., 2005). The “mindfulness” component in Mindful 
Music Listening targets the three mindfulness attentional skills outlined by Bishop et al. 
(2004). The “music listening” component of Mindful Music Listening refers to 
individuals’ involvement in music selection, and the use of music to improve awareness 
towards current experiences through emotional perception (Juslin & Laukka, 2004) and 
evocation (Juslin & Västfjäll, 2008). This music selection is not specifically related to 
the mindfulness component of Mindful Music Listening. Mindful Music Listening aims 
to assist individuals in becoming more aware of emotional experiences 
nonjudgementally, hence promoting adaptive identification, expression, and regulation 
of emotional responses (Eckhardt & Dinsmore, 2012). 
Mindful Music Listening sessions are individually conducted and facilitated by a 
trained therapist. Individuals first engage in mindfulness activities in the absence of 
music, such as mindfulness of the breath and body, to orient them towards the 
experiential nature of mindfulness activities (Eckhardt & Dinsmore, 2012). Following 
this familiarisation phase, mindfulness activities can then be combined with music 
tracks, and selection of music tracks is done either by the participant, or collaboratively 
with the therapist. The authors assert that selection of music tracks should take into 
consideration the impacts of musical properties such as emotional content, tempo, 
instrumentation, and abruptness of musical events on emotional perception and 
evocation (Hailstone et al., 2009; Schellenberg et al., 2000; van der Zwaag et al., 2011; 
Webster & Weir, 2005). Eckhardt and Dinsmore (2012) further describe that the 
individual will be encouraged to simultaneously pay attention to the moment-to-
moment progression of the music, and notice any thoughts, emotions and bodily 
sensations that arise in response to the music. Therapist-facilitated discussions regarding 
the client’s perceived experiences following Mindful Music Listening and collaborative 
attempts to link experiences back to emotions in daily life should further contribute to 
enhanced awareness towards experiences as a whole. The authors add that the music 
selection process can eventually be extended, to explore a wider range of emotions, or 
to explore additional issues that the individual presents with.  
In line with Eckhardt and Dinsmore (2012)’s theoretical Mindful Music 
Listening approach, Rodríguez-Carvajal and Lecuona (2014) conducted a review to 
identify some possible real-life applications of combining music listening and 
mindfulness activities. Based on the studies they analysed, the authors propose that 
combining mindfulness activities with active music engagement in music therapy might 
enhance the efficacy of music therapy paradigms through augmenting emotional 
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regulation, and psychological functioning. The authors add that combining mindfulness 
activities with passive music listening may improve awareness towards experiences, 
promote relaxation, rejuvenation, and positive emotional responses. The authors also 
emphasise the need to consider possible specific mechanism(s) involved in combining 
music listening with mindfulness activities, to provide a more comprehensive 
understanding of how music listening may complement the salutary effects of 
mindfulness activities. 
Summary and the Present Thesis 
To summarise, mindfulness attentional skills development in MBIs often use the 
breath as the conventional attentional target (to encourage present-moment orientation 
and nonjudgement). The benefits of MBIs in augmenting psychological functioning and 
physiological wellbeing are prevalent across different populations. Instead of using the 
breath, the present thesis suggests using external auditory attentional targets in 
mindfulness activities, to alter the process of developing mindfulness attentional skills, 
whilst simultaneously encouraging present-moment orientation and nonjudgement. 
Nature sounds and music were chosen as external auditory attentional targets as they 
separately confer benefits in psychological functioning and/or physiological wellbeing. 
Both self-regulatory music listening and mindfulness activities additionally share 
commonalities in increasing nonjudgemental awareness, to facilitate emotional 
regulation and emotional flexibility, and to improve psychological functioning. 
Combining self-regulatory music listening and mindfulness activities (Mindful Music 
Listening) should therefore enhance psychological functioning too. However, the 
potential benefits of Mindful Music Listening have not been empirically explored. The 
present thesis hence focuses on investigating if combining nature sounds or music with 
mindfulness activities will influence the process of mindfulness attentional skills 
acquisition, its resultant impacts on psychological functioning, physiological wellbeing, 
and session attendance rates through three separate empirical studies (see Chapter 2 for 
detailed study designs). Ultimately, it is anticipated that altering the process of 
mindfulness attentional skills acquisition through using nature sounds or music will still 
result in improved psychological functioning, physiological wellbeing, and increased 
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Chapter Overview and Recapitulation of Thesis Aims 
To recapitulate, the present thesis focuses on investigating if combining nature 
sounds or music with mindfulness activities will influence the process of mindfulness 
attentional skills acquisition, its resultant impacts on psychological functioning, 
physiological wellbeing, and session attendance rates. The present thesis includes three 
separate studies, all of which address the abovementioned aim in different, but related 
ways. These studies incorporate a mixture of qualitative and quantitative analyses. 
Through doing so, these studies aim to provide insight into the mindfulness attentional 
skills acquisition process and its consequent influences on psychological functioning, 
physiological wellbeing, and session attendance rates. 
The first study (pilot study; Chapter 3) tested the feasibility of mindfully 
listening to music in a structured group programme, and to enable preliminary support 
for combining mindfulness activities with music listening in augmenting mindfulness 
attentional skills acquisition and psychological functioning in healthy individuals. The 
second study (Chapter 4) used a single-blind, three-arm parallel-group randomised 
controlled design (RCT), to determine if using nature sounds or music as external 
auditory attentional targets in mindfulness activities will change the mindfulness 
attentional skills acquisition process, but still improve psychological functioning and 
physiological wellbeing, and session attendance rates. The third study (Chapter 5) was a 
single-blind, two-arm parallel-group RCT that tested if using mindfully listening to 
music will alter the process of mindfulness attentional skills acquisition, and 
consequently, enhance psychological functioning and physiological wellbeing in 
individuals with a history of depression and/or anxiety. The current chapter first 
provides an overview of the common methods and measures used across the studies. 
This chapter then elaborates on each study’s design, along with a brief description of 
general procedures involved per study.  
Summary of Common Methods 
Rationale for Group Programme 
The research team designed a new, structured eight-week group programme (see 
Appendix A) which focused predominantly on developing requisite mindfulness 
attentional skills (sustained attention, switching attention and nonelaborative processing; 
Bishop et al., 2004) through active participation in mindfulness activities (either 
mindfully focusing on the breath, nature sounds, or music). This group programme also 
aimed to guide participants in building nonjudgemental awareness towards their 
experiences, and to develop skills in making conscious choices to improve their 
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psychological functioning. Sessions occurred weekly, and lasted one hour each. The 
sessions had a fixed structure, consisting of an introduction to the current session’s 
objectives and tasks, two mindfulness activities, and short group discussions centred 
around participants’ in-session experiences.  
Participants in the pilot study mindfully listened to music throughout a six-week 
group programme (an abbreviated version of the eight-week group programme above). 
Participants in Studies Two and Three participated in the above eight-week structured 
group programme. They first went through two mindfulness familiarisation sessions to 
understand the concepts of mindfulness attentional skills, and other components in 
contemporary mindfulness practice. The mindfulness familiarisation sessions in this 
study provided a broad exposure to the three mindfulness attentional skills 
(nonelaborative processing, switching attention and sustained attention) outlined by 
Bishop et al. (2004). These sessions involved mindfulness activities that focus on 
sensory experiences (Session 1) and bodily sensations (Session 2).  
From the third to eighth session (Studies Two and Three), session plans for the 
Control condition were modified from the eight-week mindfulness-based cognitive 
therapy (MBCT) programme (Segal, Williams, & Teasdale, 2002). This involved 
removing the cognitive therapy component of MBCT, and incorporating mindfulness 
activities unique to the Control condition (i.e. to guide participants to mindfully orient 
to their breath). The sessions for the Nature Sounds and Music conditions followed a 
similar structure to that of the Control condition, but mindfulness activities incorporated 
nature sound or music tracks alongside verbal instructions. All nature sounds and music 
tracks were chosen by the research team. Guided mindfulness activities for the control 
condition were adapted from the Mindfulness of the Breath or Sitting Meditation 
(Mindfulness of the Breath and Body) (Segal et al., 2002) in the original MBCT 
protocol. All guided mindfulness activities for the nature sounds and music conditions 
were adapted from the Mindfulness of Sounds script (Williams, Teasdale, Segal, & 
Kabat-Zinn, 2007).  
The programme allowed scaffolding engagement with mindfulness activities to 
enable progressive development of mindfulness attentional skills. Specifically, sessions 
3 to 5 focused strongly on developing sustained attention (directing attention), Sessions 
6 to 7 involved developing switching attention (flexibility in guiding attention), and 
Session 8 strongly emphasised nonelaborative processing (open awareness). Participants 
engaged in short discussions after each mindfulness activity. Discussions focused on 
obtaining brief descriptions of participants’ experiences whilst engaging in mindfulness 
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activities, as well as linking participants’ descriptions back to each session’s themes. 
Discussions also sought to provide participants with a clearer understanding on the 
general principles of contemporary mindfulness practice.  
Outcome Measures 
Participants completed the Five Facet Mindfulness Questionnaire (39-item or 
15-item FFMQ), Brief Resilience Scale (BRS), Depression Anxiety Stress Scale 
(DASS-42 or DASS-21), Outcome Rating Scale (ORS), and a customised session rating 
questionnaire (see Appendices E and F for questionnaires) during the sessions. 
Participants’ heart rate variability was measured noninvasively via the Alive® 
Programme. A comprehensive manual containing session plans was compiled (see 
Appendix A), along with 12 unique nature sound tracks, and 12 music tracks (see 
Chapter Appendices for Chapters 4 and 5, respectively). 
FFMQ. The FFMQ (39-item and 15-item) assessed mindfulness attentional 
skills acquisition. The 39-item FFMQ was used in the pilot study and Study Two. 
Participants completed the FFMQ every week. The 15-item FFMQ replaced the 39-item 
FFMQ in Study Three, to reduce participant load (Baer, Carmody, & Hunsinger, 2012), 
as participants in Study Three were completing other questionnaires every week, in 
addition to the FFMQ.  
The FFMQ encompasses five facets (Observing, Describing, Nonjudgement, 
Nonreactivity, and Awareness) (Baer et al., 2008) (see Appendix E for the 39-item 
FFMQ and Appendix F for the 15-item FFMQ). An example of an item from the 
Observing facet includes (“I notice how foods and drinks affect my thoughts, bodily 
sensations, and emotions.”), whilst an item from Describing includes (“I’m good at 
finding words to describe my feelings.”). An item from Nonreactivity includes “When I 
have distressing thoughts or images I just notice them and let them go.”). Nonjudgement, 
on the other hand, is reverse-coded, and an example from Nonjudgement includes (“I 
think some of my emotions are bad or inappropriate and I shouldn’t feel them.”). 
Awareness is also reverse-coded, and an example of an item includes (“I find myself 
doing things without paying attention.”).  
In the 39-item FFMQ, individual Observing, Describing, Nonjudgement and 
Awareness facet scores range from 5 to 40, whilst Nonreactivity facet scores ranges 
from 5 to 35. For the 15-item FFMQ, individual facet scores range from 3 to 15. The 
five facets on the FFMQ have adequate to good internal consistency and good construct 
validity in both meditating and non-meditating individuals, and higher scores mean 
higher levels of mindfulness skills (Baer et al., 2008; Christopher, Neuser, Michael, & 
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Baitmangalkar, 2012). The 15-item FFMQ was constructed by selecting three items 
from each of the five facets on the original FFMQ, based on items’ factor loading (Baer, 
Smith, Hopkins, Krietemeyer, & Toney, 2006). Cronbach’s α for the abbreviated three-
item subscales on the 15-item FFMQ ranged from 0.60 to 0.94 (Baer et al., 2012). 
Facets on both 39-item and 15-item FFMQ are strongly correlated (r≥0.90) with each 
other (Gu et al., 2016). 
BRS. The BRS (see Appendix E) measures an individual’s general ability to 
recover from stressful events (resilience) (Smith et al., 2008). The BRS was 
administered in Studies Two (Sessions 1, 2, 3 and 8) and Three (weekly across all 
sessions). Higher scores indicate higher levels of resilience (Smith et al., 2008). The 
BRS was generally found to have high internal consistency in healthy individuals 
(Smith, Tooley, Christopher, & Kay, 2010).  
DASS. The DASS (DASS-21 and DASS-42) was used to assess participants’ 
levels of depression, anxiety and stress. The DASS-42 (see Appendix E) was used in the 
pilot study (Sessions 1, 2, 5 and 6) and Study Two (Sessions 1, 2, 3 and 8). The DASS-
21 (see Appendix F) is an abridged version of the DASS-42 – used in Study 3 (weekly 
across all sessions). In general, lower DASS scores represent alleviations in 
psychopathological symptoms. 
The DASS-42 measures levels of depression, anxiety and stress in individuals. 
DASS-42 scores have been classified into different categories, namely Normal, Mild, 
Moderate, Severe, and Extremely Severe (Lovibond & Lovibond, 1995). Individual 
subscales on the DASS-42 have high internal consistency (Cronbach’s α ranging from 
0.92 to 0.97) (Antony, Bieling, Cox, Enns, & Swinson, 1998), in both clinical and non-
clinical (healthy) populations (Crawford & Henry, 2003; Page, Hooke, & Morrison, 
2007). The DASS-21 consists of items taken from the DASS-42. Items on the DASS-21 
are categorised into the same subscales (depression, anxiety and stress), with scores in 
the same categories (Lovibond & Lovibond, 1995). The DASS-21 is a valid measure for 
tracking change across the course of interventions in clinical populations, particularly if 
the population consists of individuals with depressive and/or anxiety disorders (Ng et al., 
2007). Individual subscales on the DASS-21 also generally have high internal 
consistency (Cronbach’s α ranging from 0.82 to 0.90) in healthy adult populations 
(Henry & Crawford, 2005).      
ORS. The ORS (see Appendix E) assessed participants’ perceived weekly 
general psychological functioning (Studies Two and Three). The Outcome Rating Scale 
(ORS) is a four-item self-report inventory that investigates participants’ personal 
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wellbeing, interpersonal relationships, social relationships and functioning, and overall 
perceived sense of wellbeing. Lower scores (especially scores below 25) indicate 
psychological distress (Miller, Duncan, Brown, Sparks, & Claud, 2003). The ORS has 
high internal consistency in clinical and non-clinical (healthy) populations (Miller et al., 
2003). The ORS was not used as an outcome measure. Instead, it was used to track 
participants’ general perceived psychological functioning throughout the programme, 
and to detect any adverse events that might have occurred during the programme. 
Session Rating Questionnaire. Participants also provided general weekly 
feedback about the sessions in a customised session rating questionnaire (same 
questionnaire used across the three studies), designed specifically for this thesis (see 
Appendix E). The session rating questionnaire consists of items focusing on participants’ 
perception of the session length, clarity of instructions, discussion and questionnaires, 
how participants felt after the session, and qualitative descriptions on their experiences 
during individual mindfulness activities. In Study 3, all participants’ qualitative 
descriptions on their experiences during mindfulness activities were analysed using 
deductive content analysis and coded according to specific themes (Elo & Kyngäs, 
2008).  
Additional Apparatus. Participants’ heart rate variability (HRV) was assessed 
via the Alive® Programme (SomaticVision, 2011) in Studies Two and Three. The 
Alive® Programme made use of Wild Divine finger sensors (SomaticVision, 2011) to 
detect HRV over time. The finger sensors were connected to a Hewlett-Packard (HP) 
Pavilion g6 laptop). For the purpose of this thesis, HRV assessment specifically 
involved frequency-domain analyses. The literature distinguishes between low- and 
high-frequency (LF-HRV and HF-HRV) components (Berntson et al., 1997; Malik et al., 
1996). Some studies associate greater LF-HRV with sympathetic nervous system 
activity, although others argue that LF-HRV encompasses both sympathetic and 
parasympathetic activity (Akselrod et al., 1981; Houle & Billman, 1999). Greater HF-
HRV, on the other hand, consistently indicates increases in parasympathetic activity. 
HF-HRV represents the flexibility of the parasympathetic system, and the general 
capacity of the autonomic nervous system in responding to environmental fluctuations 
(Berntson et al., 1997; Malik et al., 1996). LF-HRV and HF-HRV data were obtained 
through five-minute HRV recordings, as five-minute HRV recordings enable clear and 
sufficient distinction of LF-HRV and HF-HRV components (Malik et al., 1996). 
Session objectives, mindfulness activities, questions for participants, and 
participant handouts were compiled into a comprehensive manual (see Appendix A). 
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The manual was used across all three studies. Twelve unique nature sound tracks were 
chosen for the Nature Sounds condition for Study Two. Some of the nature sound tracks 
involved only one distinct type of sound (e.g., water flowing, waves etc.), while other 
nature sound tracks involved either two (e.g., bird sounds with water flowing in the 
background) or up to three distinct types of sounds (e.g., insects, bird sounds and water 
flowing). Nature sound tracks did not resemble a musical melody. This ensured that the 
nature sounds condition was distinct from the music condition. Likewise, 12 unique 
classical instrumental music tracks were selected for the pilot study and the Music 
condition for Studies Two and Three. Some of the music tracks involved only one 
instrument (piano or cello), while other music tracks involved an ensemble of either two 
(piano and violin) or up to three different instruments (piano, violin and cello). All the 
music and nature sound tracks were approximately four to seven minutes long. All 
sound tracks were played through an Apple® iPad Air-2 or Apple® iPhone 6S, 
connected to Lifetron® Drumbass speakers or UE Roll® speakers respectively. 
For Study 2, all mindfulness sessions were videotaped via a CCTV in the 
session venue with participants’ informed consent. Video footage of participants’ verbal 
responses during each discussion segment were obtained at the end of all sessions. All 
participants’ responses to the mindfulness activities were then transcribed in individual 
de-identified case files. These responses were then categorised into specific themes, 
consistent with deductive content analysis (Elo & Kyngäs, 2008).  
Overview of Studies 
Pilot Study (Chapter 3) 
This pilot study (single case design with descriptive statistics) involved 
modifying the original proposed Mindful Music Listening paradigm (Eckhardt & 
Dinsmore, 2012). First, the pilot study had six sessions with fixed objectives and 
mindfulness activities (Eckhardt & Dinsmore, 2012). Second, all participants attended 
group sessions. Most mindfulness programmes use group settings to provide 
participants with opportunities to support each other via empathising with others’ 
experiences (Allen, Chambers, & Knight, 2006). Group facilitators then use participants’ 
descriptions of experiences to deepen the group’s understanding of mindfulness 
activities, and to emphasise skills relevant to the mindfulness programme itself (Imel, 
Baldwin, Bonus, & MacCoon, 2008). This study also used music tracks chosen solely 
by the research team. Selection of music tracks took into consideration the potential 
influence of music’s tempo, instrumentation, and timbre on emotional perception and 
evocation (Hailstone et al., 2009; Schellenberg, Krysciak, & Campbell, 2000; Webster 
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& Weir, 2005). All sessions were facilitated by the author of this thesis and co-
facilitated by a trained clinical psychologist (H.C.), who also provided feedback on the 
fidelity of scripts used in sessions, clarity of mindfulness-based instructions, and clarity 
of discussion questions in-session. 
Participants first read an information letter (see Appendix C) explaining 
mindfulness and the procedures involved per session. Participants then signed a general 
consent form and a video consent form (see Appendix D). The video consent form was 
included in this study as there was a security camera within the session venue which 
could not be switched off. Participants were informed that all video footage would be 
completely erased after the study was finished. All the sessions occurred in a quiet room, 
free from distractions. Participants then engaged in six weekly group sessions involving 
mindfulness activities combined with music tracks (see sessions 3-8 in Rationale for 
Group Programme above). Participants completed the FFMQ and the session rating 
questionnaire at the end of every session, and the DASS-42 at the end of the first, 
second, fifth, and sixth sessions (approximately 10 minutes in total). They were also 
given handouts describing each session’s objectives, at the end of every session. 
Study Two (Chapter 4) 
In this study, healthy participants were randomly assigned to one of three 
independent conditions – Control (using the breath as attentional target in mindfulness 
activities), Nature Sounds (nature sound tracks as attentional targets in mindfulness 
activities), or Music (music tracks as attentional targets in mindfulness activities). 
Participants were randomised prior to commencement of group sessions, and stayed in 
the same condition throughout the study. All sessions were facilitated by the author of 
this thesis, co-facilitated by a clinical psychologist trainee, and supervision was 
provided by a clinical psychologist (H.C.) with experience in mindfulness interventions.   
This study utilised the FFMQ and DASS-42 to quantitatively examine 
mindfulness skills acquisition and psychological functioning, respectively. The same 
session rating questionnaire from the pilot phase was also used to obtain participants’ 
general feedback about the sessions. Additional measures were also incorporated into 
this phase. These consisted of a customised demographic questionnaire, a heart rate 
variability measure (Alive® Programme Version 1.8.4 on a Hewlett-Packard (HP) 
Pavilion g6 laptop); the Outcome Rating Scale (Miller et al., 2003), and the Brief 
Resilience Scale (Smith et al., 2008).  
All participants first attended an individualised pre-group meeting, where they 
read an information letter, signed a consent form, the same video consent from the first 
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study, and filled in the demographic questionnaire (see Appendices C to E). The 
demographic questionnaire was used to explore basic demographic information such as 
age, gender, musical training, meditation experience, and any prior exposure to 
mindfulness-based interventions. Participants then chose one specific group timeslot 
that they intended to attend, for the duration of the study. All timeslots were 
independent of each other. Participants were informed that they had to stay with their 
chosen timeslot for the whole study. Participants’ HRV was then taken using the 
Alive® Programme. This process lasted for five minutes, as five-minute HRV 
recordings can enable clear and sufficient distinction of LF-HRV and HF-HRV 
components (Malik et al., 1996). During this process, participants sat opposite the 
researcher, such that they were not able to see the laptop screen whilst their HRV were 
taken. Participants were first given a quick introduction on the purpose of the HRV 
measure, and were then asked to attach the finger sensors to the index, third and fourth 
fingers on their chosen hand. They were then instructed to sit relatively still, in a 
comfortable position, to breathe in their natural rhythm, and to inform the researcher 
when they felt settled and ready. Likewise, the researcher informed the participant when 
the HRV measuring process commenced and ended. Both participant and researcher 
remained silent throughout the five minutes. After the process was completed, 
participants were told to remove the sensors, and given a quick debrief on the HRV 
measure. At the end of the pre-group meeting, participants were informed that emails 
will be sent twice weekly to remind them of the sessions. They were also given a list of 
the dates for their chosen timeslot. 
 Randomisation of conditions was carried out after all pre-group sessions were 
completed, and after all participants have indicated their preferred timeslot. The 
randomisation process involved assigning a random condition to each timeslot 
(labelling slips of paper with the conditions, and randomly assigning group timeslots to 
each condition). All participants were blinded to this process, and did not know which 
condition their group corresponded to. At the end of this process, participants would 
have been randomly assigned to only one out of the three conditions based on the 
timeslot they have chosen, and remained in that same condition for the duration of the 
study. Participants then attended the above eight-week structured group programme. 
They completed the ORS at the start of every session, and the FFMQ and session rating 
questionnaire at the end of every sesson. The DASS-42 and BRS were completed at the 
end of the first, second, third, and eighth sessions. Participants were also given handouts 
detailing each session’s objectives via email, after every group session concluded. 
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After the eighth session, participants attended an individually-run post-group 
meeting. All post-group meetings lasted approximately 20 minutes each. During the 
post-group meeting, participants were encouraged to give feedback about the session. 
Participants’ HRV was then taken, using the same procedure involved in the pre-group 
meeting. Participants were thanked for their involvement in the study, and were given 
the Participant Portal credit or $20 (cash) at the end of the meeting.   
Study Three (Chapter 5) 
This study was a two-arm parallel group randomised controlled trial, and 
involved a specific clinical population (participants with a history of depression and/or 
anxiety; some participants might still have residual depressive and/or anxiety symptoms 
at the time of recruitment). This study included the Structured Clinical Interview for 
DSM-5 (SCID-5) (First, 2014) to determine individuals’ suitability for the study, based 
on specific inclusion/exclusion criteria. Eligible participants were then randomly 
assigned to one of two independent conditions – Control (breath as attentional target in 
mindfulness activities as standardised mindfulness treatment) or Music (music tracks as 
attentional targets in mindfulness activities) prior to commencement of group sessions. 
Participants stayed in the same condition throughout the study. Participants then 
attended the same eight-week structured group programme as the second study. All 
sessions were facilitated by the author of this thesis, and co-facilitated by a clinical 
psychologist trainee, supervision was provided by a clinical psychologist (H.C.) with 
experience in mindfulness interventions. 
All individuals first went through a pre-screening phone interview with the 
thesis author, to ensure that they fulfilled all inclusion criteria. Participants with more 
complex, severe presentations were excluded from the study and recommended suitable 
specialised services; and participants currently undergoing psychological therapy were 
also excluded from this study (Kuyken, Crane & Williams, 2012). Individuals who met 
exclusion criteria were excluded from the study at the end of the interview, and 
recommended alternative specialised services. This phone interview was done mainly to 
minimise adverse impacts of mindfulness activities on psychopathological symptoms, 
including dissociation, extreme emotional reactivity, and difficulties in coping with the 
sessions (Crane & Williams, 2010).  
Suitable individuals then met with the researchers individually for a screening 
interview (Structured Clinical Interview for DSM-5; SCID-5) to further assess 
eligibility for study participation. Participants first read an information letter, and signed 
a consent form. They then completed the DASS-21, and the SCID-5 (First, 2014) (see 
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Appendix B for SCID-5 user license). The SCID-5 provided more stringent screening; 
and participants who fulfilled the same exclusion criteria above were screened out. The 
same exclusion criteria from pre-screening was used for the SCID-5. All individuals 
were informed of the SCID-5 outcome, and those deemed unsuitable for the study were 
also recommended more specialised psychological services. Eligible participants’ HRV 
was then taken (using the exact same procedure as the HRV measurement in the second 
study).  
Participants were randomised to participate in either the control (mindfulness 
activities utilising the breath as attentional targets) or music (mindfulness activities 
incorporating the same music tracks from the second study) conditions. Participants 
were randomly assigned to one out of four group timeslots. Two groups corresponded to 
the Control condition, whilst the remaining two groups were allocated the Music 
condition. Random allocation of conditions was done as in Study 2. Participants 
remained in the same condition for the duration of the study. The procedures and 
objectives for all the group sessions were identical to that of Study 2. Participants also 
completed the 15-item FFMQ, BRS and DASS-21 before the first group session. After 
the group sessions, participants engaged in an individually-conducted post-group 
session.  
The general procedures involved in the post-group session were also identical to 
that of the second study (see above). However, in this study, participants also completed 
the 15-item FFMQ, BRS, and DASS-21 in the post-group session. Participants were 







Exploring the Impact of Incorporating Music 
Listening into a Brief Structured Mindfulness 






This pilot study combined mindfulness activities with music listening to explore 
alternative attentional targets for acquiring requisite mindfulness attentional skills 
(nonelaborative processing, switching attention, and sustained attention), and the impact 
on psychological functioning. Eight individuals attended six weekly group sessions 
involving combining mindfulness activities with music listening, and completed the 
Five Facet Mindfulness Questionnaire (FFMQ), Depression Anxiety Stress Scale-42 
(DASS-42), and a session rating questionnaire. Six participants were included in the 
analyses as they provided complete sets of data. Results revealed that for most 
participants, combining mindfulness activities with music listening improved 
nonelaborative processing and switching attention, but not sustained attention. 
Additionally, combining mindfulness activities with music listening contributed to 
improvements in psychological functioning (i.e. alleviation of depression, anxiety and 
stress symptoms) in some participants. The findings demonstrate the feasibility of 
combining mindfulness activities with music listening – to develop key mindfulness 
attentional skills, and in the process, augment psychological functioning. Ongoing 
research will use larger samples and comparative groups to determine if music is a more 
effective attentional target than existing attentional targets like the breath, for the 





Contemporary mindfulness practice emphasises present moment awareness and 
nonjudgement (Kabat-Zinn, 1994). Development of such present-moment awareness 
and nonjudgement occurs through acquiring the requisite mindfulness attentional skills 
for eventual psychopathological symptom alleviation (Carmody, 2009; Chiesa, 2013), 
and discouraging automatic maladaptive patterns such as avoidance and rumination 
(Monteiro, Musten, & Compson, 2015; Scharf, 2013). These mindfulness attentional 
skills include sustained attention, switching attention, and nonelaborative processing. 
Sustained attention refers to anchoring attention on present-moment experiences 
(Bishop et al., 2004). Switching attention encompasses flexibly moving back and forth 
across experiences, and voluntarily bringing attention back to present-moment 
experiences upon detection of distractions. Nonelaborative processing involves 
consciously maintaining an objective, nonjudging, and accepting stance independent of 
preconceived ideas or interpretations, and allowing experiences to come and go without 
getting automatically caught up in the ebb and flow of experiences (Bishop et al., 2004). 
Acquisition of these mindfulness attentional skills should facilitate nonjudgement and 
acceptance towards experiences (Malinowski, 2013).  
Individuals actively participate in mindfulness activities encompassed in various 
structured programmes to acquire mindfulness attentional skills (Kabat-Zinn, 1994). 
Many mindfulness activities use the breath as an anchor to guide individuals in 
acquiring mindfulness attentional skills (Kabat-Zinn, 1982; Segal, Williams, & 
Teasdale, 2002). The breath’s regular rhythm can assist in anchoring attentional focus 
on present-moment experiences (Jha, Krompinger, & Baime, 2007), and developing 
sustained attention. The breath also fluctuates in response to changes in bodily 
sensations (Kabat-Zinn, 2013). This may facilitate switching attention through 
promoting flexibility in responding to fluctuations in these bodily sensations as they 
occur (Burg & Michalak, 2011; Frewen, Lundberg, MacKinley, & Wrath, 2011). 
Focusing on the breath also enhances awareness of relationships between the breath, 
bodily sensations, emotions, and thoughts; thus encouraging non-elaborative processing 
(Fuchs & Schlimme, 2009; Michalak, Burg, & Heidenreich, 2012; Verplanken & Fisher, 
2014).  
The benefits of using the breath in mindfulness activities are illustrated through 
empirical studies on mindfulness-based interventions (Baer, 2003). Mindfulness-based 
interventions (MBIs) involve practical and systematic application of contemporary 
mindfulness practice principles using mindfulness activities, to improve psychological 
functioning. Mindfulness-based interventions such as mindfulness-based stress 
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reduction (MBSR) and mindfulness-based cognitive therapy (MBCT) are meditation-
based (Kabat-Zinn, 2013). In contrast, dialectical behaviour therapy (DBT) and 
acceptance and commitment therapy (ACT) incorporate mindfulness principles like 
present-moment awareness, nonjudgement and nonreactivity; but are not meditation-
based (Hayes, Strosahl, & Wilson, 1999; Linehan, 1993a). Participation in MBSR 
(Fjorback, Arendt, Ørnbøl, Fink, & Walach, 2011) or MBCT (Chesin et al., 2016; Lever 
Taylor, Strauss, Cavanagh, & Jones, 2014; Piet & Hougaard, 2011) can reduce 
depression, anxiety and stress. Other benefits are improved behavioural and emotional 
regulation following DBT (Panos, Jackson, Hasan, & Panos, 2014), and alleviated 
psychopathological symptoms after ACT (Arch et al., 2012; Wetherell et al., 2011). 
Unlike the documented benefits of using the breath as an attentional target in 
mindfulness attentional skills acquisition, there is no empirical exploration of the 
impacts of using external auditory attentional targets to alter the process of mindfulness 
attentional skills acquisition. Like the breath, external auditory attentional targets may 
be used to guide mindfulness attentional skills development through orienting 
individuals’ attention to present-moment experiences. Furthermore, using external 
auditory attentional targets enable orientation towards impermanence, transient auditory 
experiences, hence emphasising the moment-to-moment fluctuations in individuals’ 
lives, and encouraging nonjudgement (Kabat-Zinn, 1994; Segal et al., 2002). Ultimately, 
exploring the use of external auditory attentional targets to guide mindfulness 
attentional skills development could provide additional insight into the process of using 
mindfulness attentional skills to foster present-moment orientation and nonjudgement as 
an alternative to focusing on the breath. This may facilitate initial engagement with 
mindfulness as a concept and as a practice, especially for individuals who may 
experience triggers from attentional focus on interoceptive cues. Specifically, 
individuals with severe psychopathological presentations like complex trauma may 
perceive difficulties in mindfully orienting to the breath due to a lack of emotional 
resilience, or absence of fundamental emotional regulation and distress tolerance skills 
(Germer, Siegel, & Fulton, 2005). Alterations in the mindfulness attentional skills 
development process may also influence improvements in psychological functioning too, 
and this warrants detailed investigation. 
This study proposes using music as a potential external auditory attentional 
target to guide individuals in mindfulness activities. Music listening exposes individuals 
to unique, moment-to-moment auditory changes (Segal et al., 2002) through variations 
in musical information such as ups and downs in pitch (melodic line), and sound 
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qualities of instruments (timbre) (Hailstone et al., 2009; Schellenberg, Krysciak, & 
Campbell, 2000; Webster & Weir, 2005). However, music is also governed by specific 
structural rules, which in turn contributes to regularities in both pitch and rhythmic 
dimensions (Krumhansl, 2000). These fluctuations and regularities are potentially 
similar in some way to the breath. As mentioned, the breath fluctuates in response to 
environmental changes (Kabat-Zinn, 2013), yet has a regular inherent rhythm (Jha et al., 
2007). At the same time, music exposure has numerous benefits in enhancing 
psychological functioning, as demonstrated below.  
Music engagement through music therapy or self-regulatory music listening 
fosters emotional perception (Juslin & Laukka, 2004), and evocation (Juslin & Västfjäll, 
2008), which in turn encourage adaptive emotional regulation, awareness towards 
experiences, and enhance emotional flexibility (Scherer, 2004). The present literature 
review only evaluates self-regulatory music listening, or the process of passively 
listening to music to influence emotional states in everyday contexts (Juslin & Laukka, 
2004; van Goethem & Sloboda, 2011). Self-regulatory music listening involves 
empathising with (Kreutz, Schubert, & Mitchell, 2008) or seeking solace (Saarikallio & 
Erkkilä, 2007) in music tracks. It facilitates concentration through orienting attention 
towards chosen aspects of music from moment to moment (DeNora, 1999; Nicol, 2010). 
This allows temporary diversion of attention away from emotional preoccupations and 
worries, providing opportunities to recover from these stressors and engagement in 
adaptive emotional regulation (DeNora, 1999; Saarikallio & Erkkilä, 2007). Self-
regulatory music listening facilitates objective evaluation and understanding of one’s 
experiences (Garrido & Schubert, 2013; Saarikallio & Erkkilä, 2007; van Goethem & 
Sloboda, 2011). Together, these augment emotional flexibility, awareness towards 
experiences, and contribute to improved psychological functioning (Garrido & Schubert, 
2013; van Goethem & Sloboda, 2011).  
Although self-regulatory music listening offers much benefits, there are specific 
situations in which self-regulatory music listening can be maladaptive. For example, 
individuals might choose to listen to sad music to ruminate, thus perpetuating existing 
negative emotions (Garrido & Schubert, 2013). Self-regulatory music listening might 
also be used to distract oneself from distressing events, leading to avoidant behaviours 
in the long run. Together, these prevent individuals from adaptive emotional regulation, 
thus hindering development of awareness towards experiences, and emotional flexibility 
(Miranda & Claes, 2009). It is thus crucial to ensure that individuals develop skills to 
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distance themselves from these maladaptive patterns, rather than reacting automatically 
to them. 
The studies reviewed above demonstrate that both mindfulness activities and 
self-regulatory music listening share commonalities. Specifically, mindfulness activities 
and self-regulatory music listening enable individuals to develop awareness towards 
experiences, and contribute to improved psychological functioning. However, self-
regulatory music listening does not focus centrally on influencing scope of attention. 
Self-regulatory music listening focuses more on individuals’ current emotional 
experiences and these experiences’ influences on emotional flexibility. In contrast, 
mindfulness activities emphasise mindfulness attentional skills acquisition as pertinent 
in building nonjudgemental awareness towards experiences. Clearly, mindfulness 
activities and self-regulatory music listening complement each other, but are distinct in 
approach. 
Given the above, combining mindfulness activities and self-regulatory music 
listening could possibly confer benefits in psychological functioning (Eckhardt & 
Dinsmore, 2012). In other words, combining mindfulness activities and self-regulatory 
music listening may augment psychological functioning over and above that of 
mindfulness activities alone, or self-regulatory music listening alone. The “mindful” 
component will involve engagement in mindfulness activities (Segal et al., 2002), whilst 
the “music listening” component will involve self-regulatory music listening for 
utilitarian purposes like improving emotional regulation, building awareness towards 
experiences, and enhancing emotional flexibility (Scherer, 2004). Termed Mindful 
Music Listening by Eckhardt and Dinsmore (2012), this approach involves focusing on 
moment-to-moment progression of music tracks during mindfulness activities, while 
simultaneously observing other experiences that arise. These authors add that Mindful 
Music Listening is individually-conducted, involves music chosen by the facilitator or 
by the client, and the frequency of contact with the individual depends on the severity of 
presenting issues and progress in therapy. The authors postulate that repeated exposure 
to Mindful Music Listening improves ability to label experiences (particularly 
fluctuations in emotional states), and enhance awareness towards them, and to 
eventually improve psychological functioning. However, Mindful Music Listening is 
less structured than existing mindfulness-based interventions, and strongly emphasises 
nonjudgemental awareness and psychological functioning, rather than mindfulness 
attentional skills acquisition per se. Furthermore, Mindful Music Listening, as a specific 
form of mindful awareness practice, has not been empirically examined to date.  
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This study aims to test the feasibility of combining mindfulness activities and 
music listening in fostering mindfulness attentional skills acquisition, and its possible 
influences on psychological functioning. To do so, we conducted a brief, structured 
mindfulness programme consisting of six weekly group sessions involving mindfulness 
activities combined with tranquil classical music tracks chosen by the experimenters. 
Importantly, in an attempt to better isolate and assess specific components, the 
mindfulness programme used here exclusively targets mindfulness attentional skills. 
Each session will have specific objectives, emphasise specific mindfulness attentional 
skills, and participants will be instructed to direct their attention towards the moment-to-
moment progression of the music tracks, whilst maintaining a nonjudgemental and open 
stance.  Participants will then engage in discussions regarding their experiences 
following each mindfulness activity, learn about the links between their experiences and 
key mindfulness principles like present-moment orientation, nonjudgement and 
transience of experiences, and will complete self-report questionnaires (described in 
further detail below).  
This study utilises a structured group programme approach encompassing 
mindfulness activities in group settings to provide participants with opportunities to 
empathise with each other’s’ experiences (Allen, Chambers, & Knight, 2006). Through 
understanding group members’ experiences, group facilitators can deepen the group’s 
understanding of mindfulness activities, and to emphasise relevant mindfulness skills 
(Imel, Baldwin, Bonus, & MacCoon, 2008). Selection of music tracks considered the 
potential influence of melody, tempo, instrumentation, and abruptness of musical events 
on emotional perception and evocation (Hailstone et al., 2009; Krumhansl, 2000; 
Schellenberg et al., 2000; Webster & Weir, 2005). The programme was structured 
sequentially to scaffold engagement with mindfulness activities, beginning with 
focusing and directing attention, through to switching attention, and then non-
elaborative processing with open awareness. Music tracks were chosen by the 
experimenter to provide consistency in exposure to external auditory experiences, and to 
minimise possibility of participants using sad music to ruminate (Garrido & Schubert, 
2013).  
The Liverpool Mindfulness Model is the main theoretical framework for this 
study. The Liverpool Mindfulness Model emphasises mindfulness attentional skills 
(sustained attention, switching attention and nonelaborative processing) as central to 
contemporary mindfulness practice (Malinowski, 2013). The Five Facet Mindfulness 
Questionnaire (FFMQ) is the key self-report measure of mindfulness attentional skills 
46 
 
acquisition in this study. It encompasses Observing, Awareness (acting with awareness), 
Describing, Nonjudgement (accepting without judgement), and Nonreactivity as five 
distinct facets in contemporary mindfulness practice. Observing involves noticing and 
attending to present-moment experiences. Awareness refers to consciously attending to 
experiences from moment to moment and directing attention back to the present 
moment upon detection of distractions (Baer, Smith, Hopkins, Krietemeyer, & Toney, 
2006). Describing refers to objective labelling of experiences; Nonjudgement involves 
taking a nonevaluative and objective stance towards experiences, and Nonreactivity 
refers to allowing experiences to come and go without getting automatically caught up 
in the ebb and flow of experiences (Baer et al., 2006). Increased FFMQ facet scores 
imply improvements in mindfulness attentional skills acquisition. For the purpose of 
this study, Observing and Awareness assess sustained attention and switching attention, 
respectively. Describing, Nonjudgement, and Nonreactivity assess aspects of 
nonelaborative processing. This study tests if combining mindfulness activities with 
music listening facilitates acquisition of all three attentional skills following the six-
week combined mindfulness and music listening programme. 
The Liverpool Mindfulness Model further states that acquisition of requisite 
mindfulness attentional skills should contribute to nonjudgemental awareness and 
positive psychological outcomes (Malinowski, 2013), such as reduced depression, 
anxiety and stress. Specifically, a combination of high Awareness, Describing, 
Nonjudgement and Nonreactivity scores (i.e. switching attention and nonelaborative 
processing) is associated with reduced depression, anxiety, and stress (Cash & 
Whittingham, 2010; Desrosiers, Klemanski, & Nolen-Hoeksema, 2013; Heeren et al., 
2015). Similarly, a combination of high Observing, Nonjudgement and Nonreactivity 
scores (i.e. sustained attention and partial acquisition of nonelaborative processing) are 
associated with reduced depression, anxiety and stress (Barnes & Lynn, 2010; Pearson, 
Lawless, Brown, & Bravo, 2015). Consistent with the Liverpool Mindfulness Model, it 
is postulated that mindfulness attentional skills acquisition should culminate in 
alleviated symptoms of depression, anxiety and stress, following exposure to the six-
week mindful music listening programme. 
Methods 
Participants 
Eight psychology undergraduates (three males and five females) participated in this 
study, for course credit. Sessions were held on a university campus. Participants’ mean 
age was 22.4 (SD = 5.21). All participants were required to have normal hearing for this 
47 
 
study. The study received approval via the university’s Human Research Ethics 
Committee.  
Materials 
Apparatus. All mindfulness-related instructions were adapted from the 
“Mindfulness of Sounds” script (Williams, Teasdale, Segal, & Kabat-Zinn, 2007). 
Twelve unique music tracks, each lasting approximately between four to seven minutes 
long, were also selected. All music tracks were chosen by the experimenters. These 
tracks were all instrumental classical music, with positive valence (written in major key) 
and low arousal (moderately slow to slow tempo). Each music track was played only 
once throughout the six sessions. All music tracks were played through Lifetron® 
Drumbass speakers attached to an Apple® iPad Air-2. 
Quantitative Measures. Participants completed the FFMQ and session rating 
questionnaire at the end of every session, whereas the Depression Anxiety Stress Scale-
42 (DASS-42) was completed at the end of the first, second, fifth and sixth sessions. 
The DASS-42 was used to assess psychological functioning for this study. DASS-42 
scores have been classified into different categories, namely “Normal”, “Mild”, 
“Moderate”, “Severe” and “Extremely Severe” (Lovibond & Lovibond, 1995). 
Decreased Depression, Anxiety and Stress scores imply alleviations in 
psychopathological symptoms or improved psychological functioning.  
For the session rating questionnaire, participants provided ratings on different 
aspects of the session and questionnaires on a five-point Likert scale, gave short open-
ended answers about how they felt after listening mindfully to each music track, and 
provided general feedback about each session. Participants’ brief descriptions of how 
they felt following the sessions have been compiled in the Results section.  
Procedure 
All sessions were conducted in a quiet room, free from distractions. Participants 
first read an information letter explaining mindfulness and the procedures involved per 
session. Participants then signed consent forms.  
Participants engaged in six weekly group sessions involving combining 
mindfulness activities with music tracks. All sessions in this study had a fixed structure, 
consisting of an introduction to the current session’s objectives and tasks, two 
mindfulness activities accompanied with a unique music track each, and short group 
discussions centred around participants’ experiences after each mindfulness activity. 
Participants completed the required questionnaires for that session, and were given 
handouts describing the session objectives, the mindfulness attentional skills targeted 
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per session, and suggestions on how to incorporate mindfulness practice into daily life. 
A trained clinical psychologist with experience in mindfulness verified the fidelity of 
session structure and mindfulness scripts at the end of every session. 
The first three sessions emphasised sustained attention and nonelaborative 
processing. Participants were specifically instructed to focus on the moment-to-moment 
progression of the main melody line of the music tracks, and notice any accompanying 
melodies that occur, in a nonevaluative manner. They were instructed to redirect their 
attention back to the music tracks upon detecting mind-wandering. These music tracks 
consisted of one type of instrument. 
In the fourth and fifth sessions, the emphasis was on switching attention and 
nonelaborative processing. The music tracks in the fourth session had two instruments, 
and participants were instructed to focus on one instrument at a time, switching their 
attention between them upon hearing the cue word “Switch”. The music tracks in the 
fifth session comprised three instruments. For the first music track in this session, 
participants were instructed to pay attention first to the piano part, but to then switch 
their attention to an instrument of their choice with the cue word “Switch”, and finally 
to another instrument of their choice with the cue word “Change”, as the music track 
progressed. The same process was repeated for the second music track, with “Change” 
and “Choose” as cue words. Cues were chosen to parallel the nature of instructions 
provided in contemporary mindfulness practices focusing on the breath (e.g., focusing 
attention on the place where the breath is felt most, such as the nostrils), however, in 
this case, single word cues were provided to minimise disruption to music listening.  
Different cue words were deliberately given per music track to foster nonreactivity, a 
nonevaluative perspective towards varying experiences, and conscious awareness 
towards acting with intention. All cue words were verbally presented at two appropriate 
phrase boundaries, approximately in the first quarter and third quarter of each music 
track. 
The sixth (last) session emphasised nonelaborative processing, with less focus 
on switching attention and sustained attention. Participants listened to two music tracks 
involving three different instruments. They were first instructed to focus on the 
moment-to-moment progression of one musical instrument in the track. Subsequently, 
they were given the cue word “Notice” at the end of a melodic phrase approximately 
within the first quarter of the music track, to expand their awareness to incorporate all 
other experiences that they had (e.g. thoughts, emotions, and bodily sensations) 
alongside the music. Participants were also encouraged to notice all experiences 
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collectively in a nonjudgemental, open, and accepting manner. The same cue word was 
used for both music tracks in this session.  
Results 
All preliminary results were analysed descriptively due to the exploratory nature 
of the current study. Furthermore, as previously mentioned, this study focused 
predominantly on testing feasibility of the mindful music listening protocol, participants’ 
response and engagement with the protocol, and whether the participants were able to 
cope with the mindful music listening activities within the protocol. Furthermore, the 
current data analysis process was done to confirm that no massive attrition occurred 
during the mindful music listening protocol. Ultimately, these preliminary results seek 
to provide initial insight into participants’ experiences during the mindful music 
listening process.  
Two participants dropped out of the current study, and were hence excluded 
from the data analysis process. The remaining six participants provided complete sets of 
FFMQ and DASS-42 scores, and their data was analysed below. Scores for all six 
sessions were analysed for each FFMQ facet (Observing, Awareness, Describing, 
Nonjudgement and Nonreactivity), whereas for the DASS-42 subscales (Depression, 
Anxiety and Stress), analysis focused mainly on Sessions 1 and 6 scores.  
Each participant was analysed individually. Participants include A (25-year-old 
male), B (22-year-old male), C (21-year-old female), D (18-year-old female), E (18-
year-old female), and F (34-year-old female). Each participant’s changes in raw FFMQ 
and DASS-42 scores have been described in detail below. Changes in FFMQ scores 
have also been represented in respective figures. This section also includes a summary 





Only participant F’s raw Observing scores increased consistently across sessions. 
She had 20 points in Session 1, which increased to 23 points by Session 3, and 
eventually to 26 points by Sessions 5 and 6. The remaining five participants either did 
not show increases in raw Observing scores (A and B), or had decreases in raw 
Observing scores (C, D and E) from Sessions 1-6. Figure 1 provides details on each 
participant’s raw Observing scores over the six sessions. 
 





Four out of six participants had increases in raw Awareness scores from 
Sessions 1 to 6. B’s raw Awareness scores increased from 25 (Session 1) to 28 points 
(Session 6), and fluctuated between 24 and 27 points across Sessions 2-5. C’s raw 
Awareness scores increased from 15 (Sessions 1 and 3) to 22 points (Session 6), and 
fluctuated between 18 and 23 points across Sessions 2, 4 and 5. D’s raw Awareness 
scores increased from 18 (Sessions 1, 3 and 4) to 27 points (Session 6), and fluctuated 
between 20 and 22 points across Sessions 2 and 5 respectively. F’s raw Awareness 
scores increased from 12 (Session 1) to 16 points (Sessions 5 and 6), and fluctuated 
slightly between 15 and 17 points across Sessions 2-4. The remaining two participants 
either did not show increases in raw Awareness scores (A), or had decreases in raw 
Awareness scores (E) from Sessions 1 to 6. Figure 2 provides details on each 
participant’s raw Awareness scores over the six sessions. 
 





Three out of six participants had increases in raw Describing scores from 
Sessions 1 to 6. B’s raw Describing scores increased from 23 (Session 1) to 30 (Session 
6), and fluctuated slightly between 26 and 28 points across Sessions 2-5. Likewise, C’s 
raw Describing scores increased from 16 (Session 1) to 22 (Sessions 4 and 6), and 
fluctuated between 17 and 20 points across Sessions 2, 3, and 5. F’s raw Describing 
scores increased slightly from 24 (Session 1) to 25 (Session 6), and fluctuated between 
21 and 27 points across Sessions 2-5. The remaining three participants either did not 
show increases in raw Describing scores (A and E), or had decreases in raw Describing 
scores (D) from Sessions 1 to 6. Figure 3 provides details on each participant’s raw 
Describing scores over the six sessions. 
 





Two out of six participants had increases in raw Nonjudgement scores from 
Sessions 1 to 6. C’s raw Nonjudgement scores increased from 25 (Session 1) to 32 
points (Sessions 5 and 6), and fluctuated between 24 and 31 points across Sessions 2-4. 
E’s raw Nonjudgement scores increased slightly from 23 (Session 1) to 25 points 
(Session 6), and fluctuated between 27 and 33 points across Sessions 2-5. The 
remaining four participants, however, either did not show increases in raw 
Nonjudgement scores (A and F), or had decreases in raw Nonjudgement scores (B and 
D) from Sessions 1 to 6. Figure 4 provides details on each participant’s raw 
Nonjudgement scores over the six sessions. 
 





Three out of six participants had increases in raw Nonreactivity scores from 
Sessions 1 to 6. C’s raw Nonreactivity scores increased from 19 (Session 1) to 21 points 
(Sessions 5 and 6), and fluctuated slightly between 20 and 22 points across Sessions 2-4. 
D’s raw Nonreactivity scores increased from 12 (Session 1) to 16 points (Session 6), 
and fluctuated between 14 and 25 points across Sessions 2-5. F’s raw Nonreactivity 
scores increased from 10 (Session 1) to 14 points (Sessions 2, 3, 5 and 6). The 
remaining three participants either did not show increases in raw Nonreactivity scores 
(A), or had decreases in raw Nonreactivity scores (B and E) from Sessions 1 to 6. 
Figure 5 provides details on each participant’s raw Nonreactivity scores over the six 
sessions. 
 




Psychological Outcomes (Depression, Anxiety, Stress) 
A. All of A’s DASS-42 subscale scores remained in the “Normal” range. His 
raw Depression score remained at 3 (Sessions 1 and 6), raw Anxiety score remained at 4 
(Sessions 1 and 6), and raw Stress score remained at 5 (Sessions 1 and 6).  
B. B’s raw scores decreased across all DASS-42 subscales. His raw Depression 
scores decreased from 5 (session 1) to 1 (session 6), and his raw Stress scores decreased 
slightly from 14 (session 1) to 11 (session 6). All his raw Depression and Stress scores 
remained consistently in the “Normal” range. His raw Anxiety score also decreased 
slightly from 15 (session 1) to 13 (session 6), but remained consistently within the 
“Moderate” range.  
C. C’s scores on all DASS-42 subscales decreased from Session 1 to 6. Her raw 
Depression score decreased slightly from 3 (Session 1) to 0 (Session 6). Likewise, her 
raw Stress score decreased from 13 (Session 1) to 8 (Session 6). All raw Depression and 
Stress scores remained consistently within the “Normal” range. C’s raw Anxiety scores 
showed the biggest decrease, from 16 (Session 1) to 4 (Session 6). This meant that her 
raw Anxiety scores fell within “Moderate” to “Normal” ranges, respectively. 
D. D’s scores on all DASS-42 subscales remained consistently high, and 
increased from Session 1 to 6. Her Depression score increased slightly from 20 
(“Moderate” range; Session 1) to 23 (“Severe” range; Session 6). Her Anxiety score 
increased from 18 (“Severe” range; Session 1) to 27 (“Extremely Severe” range; 
Session 6). Lastly, her Stress score increased from 26 (Session 1) to 32 (Session 6); both 
scores fell within the “Severe” range. 
E. E’s raw Depression scores on the DASS-42 decreased from 9 (Session 1) to 0 
(Session 6). Both of these scores remained within the “Normal” range. E’s raw Stress 
scores decreased slightly from 20 (“Moderate” range; Session 1) to 18 (“Mild” range; 
Session 6). Interestingly, her raw Anxiety scores increased from 8 (“Mild” range; 
Session 1) to 14 (“Moderate” range; Session 8). 
F. F’s scores increased slightly from baseline to post-intervention, on all three 
DASS-42 subscales. Her raw Anxiety scores increased slightly from 0 (session 1) to 1 
(session 6), and from 3 (session 1) to 4 (session 6) for Depression. Her raw scores for 
Stress increased slightly from 6 (session 1) to 8 (session 6). All of F’s DASS-42 scores 
remained consistently in the “Normal” range. 
Summary of Psychological Outcome Findings. Based on the above findings, 
the majority of participants reported alleviations in depression, anxiety and/or stress. 
For these participants, Depression and Stress scores stayed within the “Normal” range, 
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even after reduction in scores. Anxiety scores either remained in the “Normal” or 
“Moderate” range, or dropped from “Moderate” to “Normal”, following reduction in 
scores. 
Session Rating Outcomes 
 Throughout the six sessions, participants provided brief descriptions of how they 
felt following the mindfulness sessions. Participants mostly reported feeling “relaxed”, 
“happy”, “neutral” and/or “tired” following the sessions. Furthermore, some 
participants were more articulate in describing their experiences. For example, 
participant A reported that the second session gave “opportunity to refresh”, and 
perceived the third session as “fantastic at breaking up the [busy and hectic] day”. 
Likewise, participant B reported that his “mind [was] still busy” following the third 
session. Participant F added that she “was really able to focus” in the fourth session, and 
felt “refreshed” following the fifth session. Some participants noted experiences like 
tension and emotions like sadness following the sixth (final) session alongside tiredness 
and/or feeling “neutral”. 
Discussion 
The aim of the current study was to assess feasibility and utility of using mindful 
music listening in a structured, six-week group programme targeting mindfulness 
attentional skills acquisition. Participants mindfully oriented attention to various music 
tracks, and completed self-report mindfulness and psychological outcome measures. 
The data indicate that five out of six participants improved in various mindfulness 
attentional skills following exposure to mindfulness activities combined with music 
listening, as reflected by increases in various FFMQ facet scores. Specifically, C 
showed enhanced switching attention (increased Awareness scores) and nonelaborative 
processing (increased Describing, Nonjudgement, and Nonreactivity scores). B, D, E 
and F improved in switching attention and nonelaborative processing (i.e., 
improvements in Describing, Nonjudgement and/or Nonreactivity, but not all three 
together). F improved in sustained attention (as evident through increased Observing 
scores), switching attention, and nonelaborative processing.  
Of the same five participants, three participants had decreases in Depression, 
Anxiety and/or Stress; which imply improvements in various aspects of psychological 
functioning. Specifically, two participants (C and B) reported decreased Depression, 
Anxiety, and Stress improved switching attention and nonelaborative processing 
respectively. One participant (E) reported decreased Depression and Stress alongside 
improved switching attention and nonelaborative processing. Interestingly, two 
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participants (D and F) reported increases in Depression, Anxiety, and Stress, despite 
acquiring mindfulness attentional skills.  
Participants’ feedback following mindfulness activities generally suggested that 
they coped well with the group programme, and that the group programme enabled 
them to relax and/or rejuvenate alongside skills acquisition. Notably, most participants 
reported that the sixth (final) session evoked experiences like tension and sadness. This 
was because the music tracks in the final session had relatively more complex structure 
and emotive content, and participants were potentially less able to cope with the 
intensity of the emotional content. Furthermore, given the brevity of the group 
programme, participants might have required more exposure to the mindfulness 
activities in order to cope more effectively with relatively more emotive music tracks. 
Participants might also have required a longer de-brief at the end of the final session, in 
order for more effective processing of their experiences during the mindfulness 
activities. Nevertheless, these findings demonstrate that the group programme was 
mostly feasible in facilitating some improvements in psychological functioning. The 
findings also indicate that selection of musical tracks must always take into 
consideration the emotions evoked through elements within music, such as tempo, 
melody, and timbre (Hailstone et al., 2009; Schellenberg et al., 2000; Webster & Weir, 
2005). 
These findings provide some support for the benefits of self-regulatory music 
listening in improving psychological functioning (Garrido & Schubert, 2013; 
Saarikallio & Erkkilä, 2007; van Goethem & Sloboda, 2011). Hypothetically, 
developing nonelaborative processing and switching attention might assist in alleviating 
depression and stress (Carmody & Baer, 2008; Cash & Whittingham, 2010; Desrosiers 
et al., 2013; Heeren et al., 2015). However, these findings must be interpreted with 
caution. It is possible that external factors like time of semester can influence 
psychological functioning in some participants, given that the study was conducted in a 
later part of the semester, closer to the examination period, and where assignment 
workload is high. It is also possible that participants who did not report improvements 
in psychological functioning may require more time in adapting to the emotional 
fluctuations accompanying music listening. Again, these factors require further 
investigation. These factors must be evaluated in detail through further analyses, to 




The present study is the first empirical study to provide preliminary support for a 
combined music listening and mindfulness activities programme in encouraging 
mindfulness attentional skills development. In the least, the present study’s protocol 
appears feasible, and the possibility of using mindful music listening warrants further 
investigation. Specifically, this study’s findings show some initial evidence that 
combining mindfulness activities and music listening may lead to acquisition of 
nonelaborative processing and switching attention. This is in line with previous studies 
that highlight the importance of developing nonelaborative processing and switching 
attention in contemporary mindfulness practice. Such studies suggest that acquisition of 
these skills are beneficial in improving psychological functioning in contemporary 
mindfulness practice (Carmody & Baer, 2008; Cash & Whittingham, 2010; Desrosiers 
et al., 2013; Heeren et al., 2015). The current findings are also consistent with studies 
that emphasise developing nonelaborative processing in addition to sustained attention 
(Heeren et al., 2015; Pearson et al., 2015). These studies specifically suggest that 
sustained attention in the absence of nonelaborative processing may cause participants 
to fixate on particular experiences, and might increase risk of rumination and other 
maladaptive outcomes that interfere with mindfulness attentional skills acquisition 
(Barnes & Lynn, 2010).  
This study also adds to the literature suggesting the importance of self-
regulatory music listening in developing awareness towards experiences (DeNora, 1999; 
Garrido & Schubert, 2013; Nicol, 2010; van Goethem & Sloboda, 2011). Furthermore, 
the results tentatively support previous self-regulatory music listening studies, which 
indicate the importance of individuals’ flexible decisions in choosing to attend to 
different aspects of music to influence their experiences (Kreutz et al., 2008; van 
Goethem & Sloboda, 2011).  
Together, the current findings provide some support for Tiers 3-5 (core 
processes of mindfulness, nonjudgement and wellbeing respectively) of the Liverpool 
Mindfulness Model. Specifically, based on the Liverpool Mindfulness Model, 
improvements in mindfulness attentional skills (sustained attention, switching attention 
and nonelaborative processing) precedes development of nonjudgement and 
improvements in wellbeing (Malinowski, 2013). Such convergence with theoretical 
concepts (specifically the Liverpool Mindfulness Model) and empirical studies 
motivates further research. A longer study duration (increased dosage) would provide 
more time for participants who have shown acquisition of nonelaborative processing 
and switching attention (Tier 3) skills to develop nonjudgemental awareness towards 
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experiences (Tier 4), which consequently influences improvements in psychological 
functioning (Tier 5). The next step involves exploring the possibility of increasing the 
number of sessions (e.g., eight to 10-week programmes) to facilitate acquisition of 
mindfulness attentional skills, which will then augment nonjudgemental awareness, and 
improvements in psychological functioning more effectively.  
This research has demonstrated the feasibility and utility of combining music 
with mindfulness activities to augment mindfulness attentional skills, and psychological 
functioning. The present findings provide preliminary evidence that – to a certain extent 
– mindfully listening to music can serve utilitarian purposes like relaxation and/or 
rejuvenation, alongside augmenting psychological functioning. The present study also 
emphasises the importance of scrutinising how elements within musical tracks, such as 
tempo and melody, can influence the emotive content of the musical tracks. Whilst 
adverse events did not occur, participants did note emergence of experiences like 
tension and sadness following the final session.  
The present study relied mainly on descriptive statistics and a single-case design, 
and requires further investigation. Furthermore, the current study did not utilise content 
analysis to explore participants’ descriptions of their experiences in the sessions. The 
qualitative outcomes of this study remain unknown, but are worth exploring as they can 
provide clear accounts of the mindfulness attentional skills acquisition process when 
participants engage in mindful music listening. The next study will hence involve 
testing whether combining mindfulness activities and music listening preferentially 
enhanced acquisition of nonelaborative processing, switching attention, and 
psychological functioning compared to mindfulness activities that utilise other 
attentional targets like the breath. The next step will also involve larger samples, 
enabling more detailed statistical analyses, which will help to clarify whether 
combining mindfulness activities with music listening can enhance nonelaborative 
processing, switching attention, and psychological functioning. The next step should 
also involve exploring factors that may influence progress in the combined mindfulness 
and music listening programme in students, such as time of semester, and presence of 
assignments or examinations. Similarly, the next step should incorporate qualitative 
analyses, to provide in-depth insights into the mindfulness attentional skills acquisition 
process during mindful music listening. Follow-up assessments (e.g., one month, or 
even three months after completion of sessions) can also be carried out to determine if 
the benefits of combining mindfulness activities with music listening will be retained. 
Lastly, given the emotive content of music, it is imperative to include longer discussion 
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segments, particularly in sessions where music is relatively more complex and/or 
contains higher emotive content. This will enable more effective processing of 
participants’ experiences during mindfulness activities, and to ensure that adverse 
events are minimised during the group programme. In general, the findings demonstrate 
that it is important to consider the interaction of musical dimensions (e.g., tempo and 
melody) in emotional perception and evocation in musical track selection, as well as to 
ensure that participants did not use music for unhelpful rumination. 
To summarise, the current study has demonstrated the feasibility and utility of a 
mindful music listening protocol, mainly in enhancing acquisition of nonelaborative 
processing and switching attention, as well as to improve psychological functioning in 
some participants. Additional investigations will further explore the effect of combining 
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This study explored replacing the breath with nature sounds or music in mindfulness 
activities alter the process of acquiring requisite mindfulness attentional skills, 
psychological functioning, physiological wellbeing, and session attendance. To address 
this question, 79 participants either mindfully focused on the breath (Control), nature 
sounds (Nature Sounds) or music tracks (Music) throughout an eight-week structured 
mindfulness programme. Participants completed the Outcome Rating Scale (ORS), Five 
Facet Mindfulness Questionnaire (FFMQ), Brief Resilience Scale (BRS), Depression 
Anxiety Stress Scale-42 (DASS-42), session rating questionnaire, and heart rate 
variability (HRV) was assessed using the Alive® Programme. There were no significant 
between-condition differences across all outcomes. Each condition had unique patterns 
of mindfulness attentional skills acquisition. Only Nature Sounds and Music conditions 
showed within-condition reductions in depression, anxiety, and stress. Both Nature 
Sounds and Music conditions had enhanced session attendance rates compared to the 
Control condition. Participants in Nature Sounds and Music conditions also reported 
increased likelihood to generalise skills acquired in-session into everyday life, noted 
imagery, and acknowledged the impermanence of their experiences. Future research 
should involve applying the current study’s protocol to suitable subclinical populations, 
to further elucidate the process involved in combining nature sounds and music with 
mindfulness activities to augment mindfulness attentional skills, psychological 






Mindfulness programmes emphasise the development of requisite mindfulness 
attentional skills (Malinowski, 2013) pertaining to deliberate, nonjudgemental 
monitoring of present-moment experiences (Kabat-Zinn, 1994). The three mindfulness 
attentional skills include sustained attention (anchoring attention towards present-
moment experiences as they progress), switching attention (flexibly switching back and 
forth between experiences and/or re-orienting attention following mind-wandering), and 
nonelaborative processing (maintaining an open, nonreactive, and accepting stance 
towards experiences, independent of preconceived bias) (Baer, Smith, Hopkins, 
Krietemeyer, & Toney, 2006; Bishop et al., 2004).  
Attentional targets are used to facilitate mindfulness attentional skills acquisition 
in mindfulness programmes. Attentional targets function as reference points to orient 
individuals’ attention to present-moment experiences. The breath is ubiquitously used in 
mindfulness-based interventions (MBIs) to guide mindfulness attentional skills 
acquisition (Segal, Williams, & Teasdale, 2002). Mindfully focusing on the breath’s 
regular rhythm fosters sustained attention (Jha, Krompinger, & Baime, 2007; Moore, 
Gruber, Derose, & Malinowski, 2012). Focusing on the breath also promotes flexibility 
in responding to fluctuations in bodily sensations (Burg & Michalak, 2011; Frewen, 
Lundberg, MacKinley, & Wrath, 2011), objective recognition of bodily sensations, 
thought processes, and emotions (Farb et al., 2010), and nonelaborative awareness of 
the relationship between bodily sensations, thoughts and emotions (Daubenmeir, Sze, 
Kerr, Kemeny, & Mehling, 2013). Together, these facilitate detection of problematic 
processes like unhelpful worrying or rumination, which can correspond to subtle 
changes in particular bodily sensations over time (Fuchs & Schlimme, 2009; Michalak, 
Burg, & Heidenreich, 2012; Teasdale, 1999; Verplanken & Fisher, 2014). Increased 
awareness towards these processes enhances sensitivity in identifying instances of mind 
wandering, and orienting attention back to the breath following mind wandering (Kerr, 
Sacchet, Lazar, Moore, & Jones, 2013).  
The benefits of using the breath to foster mindfulness attentional skills 
acquisition include improvements in psychological functioning, and reductions in 
various psychopathological symptoms. These benefits are illustrated through empirical 
studies focusing on mindfulness-based interventions (MBIs), such as mindfulness-based 
stress reduction (MBSR), mindfulness-based cognitive therapy (MBSR), and dialectical 
behaviour therapy (DBT).  
MBSR influences cumulative quantitative acquisition of mindfulness attentional 
skills, such that mindfulness attentional skills acquisition preceded stress alleviation 
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(Baer, Carmody, & Hunsinger, 2012). Similarly, Lever Taylor, Strauss, Cavanagh, and 
Jones (2014) indicate that MBCT augments all the above three mindfulness attentional 
skills alongside reductions in depression, anxiety and stress, in university students. 
Previously depressed individuals also reported alleviated depression, and increased 
mindfulness levels after MBCT, This is because MBCT reduced bias towards negative 
interpretations of experiences, and increased likelihood of being nonjudgementally 
aware towards all experiences (de Raedt et al., 2012). Separately, DBT contributed to 
improved nonelaborative processing, as well as decreases in BPD symptoms (Elices et 
al., 2016) such as impulsivity, and emotional dysregulation (Wupperman, Neumann, & 
Axelrod, 2008). Such improvements consequently reduced perceived distress, and 
alleviated depressive and anxiety symptoms (Bohus et al., 2004; Lynch et al., 2007). 
Improved switching attention and nonelaborative processing was also associated with 
increased resilience, or the ability to recover from stressful events (Rice et al., 2013).  
Various qualitative studies also demonstrate the benefits of MBSR and MBCT. 
For example, Cohen-Katz et al. (2005) illustrate that mindfulness attentional skills 
acquisition from MBSR increased nurses’ objectivity towards experiences, 
nonreactivity, facilitated self-care, enhanced awareness towards experiences, and 
consequently improved aspects of life like interpersonal relationships, and general self-
satisfaction in life. Similarly, cancer patients describe that mindfulness attentional skills 
from MBSR enabled nonevaluative clarity towards experiences, increased 
empowerment, developed acceptance, thus increasing wellbeing (Mackenzie, Carlson, 
Munoz, & Speca, 2007). Mindfulness attentional skills acquisition facilitated 
interoceptive awareness, nonjudgement, nonreactivity, transience of experiences, and 
conscious decision-making. Participants described themselves as less distressed (Allen, 
Bromley, Kuyken, & Sonnenberg, 2009; Mason & Hargreaves, 2001). Individuals with 
hyperchondriasis also described that mindfulness attentional skills acquired from 
MBCT built awareness of symptoms, increased acceptance, facilitated nonreactivity and 
conscious behavioural management, thus reducing perceived anxiety and stress 
(Williams, McManus, Muse, & Williams, 2011). Similarly, individuals with 
inflammatory bowel disease reported that developing mindfulness attentional skills 
from MBCT conferred therapeutic benefits like increasing insight into symptoms, 
alleviating distress, managing pain effectively, encouraging acceptance of experiences, 
increasing empowerment, and fostering empathy towards others with similar presenting 
issues (Schoultz, Macaden, & Hubbard, 2016). 
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Mindfulness attentional skills acquisition may also contribute to improvements 
in physiological wellbeing. For the current study, heart rate variability (HRV), or the 
variation amongst the duration between two adjacent heartbeats (interbeat intervals), is 
the index of improved physiological wellbeing. The literature distinguishes between 
low- and high-frequency (LF-HRV and HF-HRV) components (Berntson et al., 1997; 
Malik et al., 1996). Some studies associate greater LF-HRV with sympathetic nervous 
system activity, although others argue that LF-HRV encompasses both sympathetic and 
parasympathetic activity (Akselrod et al., 1981; Houle & Billman, 1999). Greater HF-
HRV, on the other hand, consistently indicates increases in parasympathetic activity. 
HF-HRV represents the flexibility of the parasympathetic system, and the general 
capacity of the autonomic nervous system in responding to environmental fluctuations 
(Berntson et al., 1997; Malik et al., 1996). Exposure to mindfulness activities increases 
HF-HRV activity (Ditto, Eclache, & Goldman, 2006), accompanied by alleviated 
psychopathological symptoms such as reduced depression, anxiety, and unhelpful worry 
(Delgado et al., 2010). Increases in HF-HRV may also be accompanied by decreases in 
LF-HRV, and alleviated depression, stress, and negative affect (Krygier et al., 2013).  
Although the benefits of using the breath in MBIs are well-documented, it is 
also worth exploring ways in which attrition rates can be reduced further. Existing 
MBIs have attrition rates of about 15% (Kabat-Zinn & Chapman-Waldrop, 1988). Such 
attrition rates are comparable to other psychological interventions like cognitive-
behavioural therapy (Fernandez, Salem, Swift, & Ramtahal, 2015). Attrition might be 
due to difficulties in focusing internally on the breath and bodily sensations (Crane & 
Williams, 2010), as some individuals lack requisite skills in order to cope with 
fluctuations in bodily sensations (Germer, Siegel, & Fulton, 2005). Nevertheless, 
potential reasons for attrition in MBIs deserve further investigation. Exploring 
participants’ experiences and their corresponding reasons to attend sessions could then 
provide insight into the process of mindfulness attentional skills acquisition itself, its 
impacts on psychological functioning and physiological wellbeing, and to develop 
possible ways to reduce attrition rates further. This study proposes modifying the 
process of mindfulness attentional skills acquisition through replacing the breath with 
external auditory attentional targets, and by doing so, participants’ wellbeing and 
session attendance rates should change as well.  
Nature sounds and music were chosen as the main external auditory attentional 
targets for this study. This is because exposure to nature sounds and music reinforces 
the transient nature of experiences (Kabat-Zinn, 1994; Segal et al., 2002), and provides 
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prominent external reference points to guide individuals’ attention from moment to 
moment, instead of focusing on internal experiences. Nature sounds and music also 
incorporate repeating patterns over time. The rules of musical structure give it a highly 
predictable nature, with small changes in pitch, a regular rhythmic structure (Krumhansl, 
2000), and few changes in timbre (sound qualities of instruments) (Hailstone et al., 
2009). By not having an explicit overarching structure, nature sounds are more variable 
in these aspects, but still consist of repeating events (insect sounds, waterfalls, crashing 
waves, etc.). Therefore the dynamic and cyclical properties of nature sounds and music 
are thus similar to that of the breath, and this similarity may be important in acquiring 
mindfulness attentional skills (Segal et al., 2002).  
Furthermore, both nature sounds and music have demonstrable beneficial effects. 
Nature sounds enhance psychological functioning in both healthy and clinical/medical 
populations. In healthy populations, exposure to nature sounds might aid in lessening 
individuals’ perceived stress, improvement of mood (Alvarsson, Wiens, & Nilsson, 
2014; Benfield, Taff, Newman, & Smyth, 2014), improving recovery from mental 
fatigue, and aiding in the recovery of attentional and psychological processes (Abbott, 
2015).  In clinical/medical settings, listening to nature sound tracks decreases agitation, 
anxiety, perceived stress, and distress associated with undergoing various medical 
procedures (Aghaie et al., 2013; Saadatmand et al., 2013; Tsuchiya et al., 2003). 
Terminal cancer patients also reported perceived alleviations in pain and anxiety and 
improved adaptive coping following exposure to nature sound tracks (Chiang, 2012). 
Exposure to nature sounds may also enhance recovery from physiological arousal 
resulting from stress responses, albeit mainly through decreasing skin conductance and 
not HF-HRV (Alvarsson et al., 2014). 
The benefits of music exposure are demonstrated mainly in the context of self-
regulatory music listening. Self-regulatory music listening involves passively choosing 
to listen to specific music tracks to influence current emotional states in everyday 
contexts. For example, individuals can choose to listen to music to relax, improve their 
mood, and rejuvenate (van Goethem & Sloboda, 2011). Self-regulatory music listening 
facilitates emotional perception (Juslin & Laukka, 2004) and evocation (Juslin & 
Västfjäll, 2008), which in turn can encourage adaptive emotional regulation, and 
awareness towards experiences (Scherer, 2004). Individuals empathise with (Kreutz, 
Schubert, & Mitchell, 2008), or seek solace in (Saarikallio & Erkkilä, 2007) specific 
music components when engaging in self-regulatory music listening. It allows an 
individual to orient his/her attention towards chosen aspects of music from moment to 
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moment (DeNora, 1999; Nicol, 2010). This temporarily diverts attention away from 
intrusive thoughts and emotions, and more opportunities to recover from these stressors 
to engage in adaptive emotional regulation (Saarikallio & Erkkilä, 2007). Self-
regulatory music listening additionally facilitates objective evaluation, awareness and 
understanding of experiences (Garrido & Schubert, 2013; Saarikallio & Erkkilä, 2007; 
van Goethem & Sloboda, 2011). An individual consequently develops emotional 
regulation strategies and emotional flexibility (Garrido & Schubert, 2013; van Goethem 
& Sloboda, 2011), alongside reduced emotional reactivity (Saarikallio & Erkkilä, 2007). 
Self-regulatory music listening also reduces LF-HRV and increases HF-HRV alongside 
alleviating perceived stress (Kachanathu, Verna, & Khanna, 2013; Latha, Srikanth, 
Sairaman, & Dity, 2014), implying improved physiological wellbeing as well (Berntson 
et al., 1997; Malik et al., 1996).  
Mindful Music Listening is a programme proposed by Eckhardt and Dinsmore 
(2012) for combining mindfulness activities with music listening, in which individuals 
are encouraged to attend to the moment-to-moment progression of the music and notice 
any thoughts, emotions or bodily sensations that arise in response to the music. Mindful 
Music Listening should enable individuals to develop nonjudgemental awareness 
towards their experiences, recognise the transient nature of their experiences, and learn 
to self-regulate and cope more adaptively towards experiences. Further, Eckhardt and 
Dinsmore (2012) anticipate that Mindful Music Listening will facilitate individuals’ 
increased awareness towards their experiences.  
We first conducted a pilot study to test the feasibility of a modified version of 
Eckhardt and Dinsmore (2012)’s proposed Mindful Music Listening paradigm. In the 
pilot study, participants attended six weekly structured group sessions targeting 
development of mindfulness attentional skills, using mindfulness activities combined 
with instrumental music selected by the experimenters. Each session emphasised 
different mindfulness attentional skills, and participants engaged in up to two 
mindfulness activities per session, alongside group discussions about their experiences 
following individual mindfulness activities. Each music track was used only once 
throughout the paradigm, and participants completed the FFMQ and Depression 
Anxiety Stress Scale-42 (DASS-42). Based on descriptive statistics, the majority of 
participants acquired switching attention (fully) and nonelaborative processing (fully or 
partially), as reflected by increases in FFMQ facet scores. The findings of this study 
also suggest that combining mindfulness activities and music listening contributed to 
decreases in depression, anxiety, and/or stress in some participants, as reflected by 
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decreases in DASS-42 scores. The findings of the pilot study demonstrated feasibility of 
using the modified six-week Mindful Music Listening paradigm in enhancing 
mindfulness attentional skills and psychological functioning in a non-clinical sample.  
Given the feasibility of the modified Mindful Music Listening programme above, 
this study seeks to empirically examine if replacing the breath with nature sounds or 
music in a structured, eight-week mindfulness programme will alter the process of 
mindfulness attentional skills acquisition, and consequently influence psychological 
functioning, physiological wellbeing, and session attendance rates. Participants were 
randomly assigned to one of the three independent conditions (Breath (Control), Nature 
Sounds, or Music), and would stay in the same condition for the duration of the 
programme. Like the sessions in the pilot study, the sessions in the present study have 
specific objectives and targets specific mindfulness attentional skills. Participants in the 
Control condition were instructed to direct their attention deliberately to their breath, 
while participants in Nature Sounds and Music conditions were instructed to orient their 
attention to the moment-to-moment progression of nature sounds or music tracks, 
respectively. Participants engaged in discussions regarding their experiences, and 
completed self-report questionnaires (see Methods below). 
This study anticipates that combining nature sounds or music with mindfulness 
activities should alter the mindfulness attentional skills acquisition process and 
consequently, changes in psychological functioning, physiological wellbeing, and 
session attendance rates. Evaluating participants’ qualitative experiences should further 
account for any anticipated changes in session attendances rates as a result of mindfully 
listening to nature sounds or music. 
Methods 
Participants 
A total of 105 participants expressed interest in the study, 26 of which declined 
to participate. This left 79 healthy adults (18 males and 61 females) in this study. 
Participants’ mean age was 27.0 (SD = 9.60), and had a range of meditation experience, 
music experience, and prior exposure to MBIs (see Table 1 for detailed demographic 
information). Participants signed up either via the Murdoch University Research 
Participant Portal, or through direct email contact. All participants received an empty 
8GB Cruzer® Switch thumbdrive at the start of the study as an initial reimbursement for 
participation. Upon completion, participants who signed up through the Participant 
Portal received five course credit points at the end of the study; participants recruited 
via email or Facebook received $20. All participants reported normal hearing.  
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All participants went through a pre-group session, eight weekly group sessions, 
and a post-group session (see Procedure). For the group sessions, participants chose one 
group session timeslot each, and timeslots were randomly assigned to one of three 
independent conditions (Control, Nature Sounds, Music) using simple randomisation 
(labelling slips of paper with the conditions, and randomly assigning group timeslots to 
each condition). As the first two sessions were mindfulness orientation (see below) and 
were identical between conditions, actual randomisation occurred after session 2 and 
before session 3.  Participants were blinded to the condition they were allocated to. 
Table 1.  
Full participant demographic information. 
Descriptive Statistics Total Individual Conditions 
Control Nature Sounds Music 
No. of Participants 79 29 27 23 
Mean Age in years (SD)  27.0 (9.56) 24.8 (5.75) 26.0 (8.92) 31.1 (12.8) 
No. of Males (%) 18 (22.8) 5 (17.2) 7 (25.9) 6 (26.1) 
No. of Females (%) 61 (77.2) 24 (82.8) 20 (74.1) 17 (73.9) 
Mean years Meditation 
Experience (SD)  
0.84 (2.48) 1.40 (3.84) 0.56 (1.18) 0.48 (0.83) 
No. of Participants with 
Meditation Experience (%) 
32 (40.5) 14 (48.3) 9 (33.3) 9 (39.1) 
Mean years Music Experience 
(SD)  
3.03 (4.35) 3.19 (5.07) 2.85 (4.10) 3.04 (3.78) 
No. of Participants with Music 
Experience (%) 
47 (59.5) 17 (58.6) 16 (59.3) 14 (60.9) 




10 (12.4) 4 (13.8) 0 (0.0) 6 (26.1) 
#
MBTs refer to mindfulness-based therapies. Examples of MBTs include Mindfulness-based Stress Reduction (MBSR), 
Mindfulness-based Cognitive Therapy (MBCT), Dialectical Behaviour Therapy (DBT) and Acceptance and Commitment 
Therapy (ACT).  
 
Measures 
The Five Facet Mindfulness Questionnaire (39-item FFMQ), Brief Resilience 
Scale (BRS) and Depression Anxiety Stress Scale-42 (DASS-42) were the main 
outcome measures for this study (see Appendix E). Participants completed the FFMQ 
every session, and the BRS and DASS-42 at the beginning, middle, and end of the 
programme. Participants also completed the Outcome Rating Scale (ORS) and a 
customised session rating questionnaire every session.  
The Five Facet Mindfulness Questionnaire (39-item FFMQ) quantified aspects 
of mindfulness attentional skills acquisition. The FFMQ has Observing, Acting with 
Awareness (Awareness), Describing, Accepting without Judgement (Nonjudgement), 
and Nonreactivity as five distinct components in contemporary mindfulness practice 
(Baer et al., 2006). According to the authors, Observing involves noticing and attending 
to present-moment experiences, whereas Awareness refers to attending consciously to 
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immediate experiences and directing attention back to the present moment upon 
detection of distractions. The authors further specify that Describing refers to objective 
labelling of experiences; Nonjudgement involves taking a nonevaluative and objective 
stance towards experiences, and Nonreactivity refers to allowing experiences to come 
and go without getting drawn towards them. We consider Observing and Awareness to 
assess the skill of sustained attention and switching attention (respectively), and classify 
Describing, Nonjudgement and Nonreactivity as aspects of the skill of nonelaborative 
processing. FFMQ facets were found to have adequate to good internal consistency and 
good construct validity in both meditating and non-meditating individuals (Baer et al., 
2008; Christopher, Neuser, Michael, & Baitmangalkar, 2012).  
Psychological functioning encompasses resilience, depression, anxiety and stress 
levels in this study. We used the BRS to assess resilience, and DASS-42 to measure 
levels of depression, anxiety and stress. The BRS evaluated an individual’s general 
ability to bounce back from stressful events (resilience) (Smith et al., 2008). The BRS 
has high internal consistency in healthy individuals (Smith, Tooley, Christopher, & Kay, 
2010). The DASS-42 quantified depression, anxiety and stress in individuals (Lovibond 
& Lovibond, 1995). Individual scales on the DASS-42 have high internal consistency in 
both clinical and healthy populations (Antony, Bieling, Cox, Enns, & Swinson, 1998; 
Crawford & Henry, 2003; Page, Hooke, & Morrison, 2007). Decreased depression, 
anxiety and stress represent alleviations in psychopathological symptoms. 
The ORS investigated participants’ perceived psychological functioning, 
interpersonal relationships, social relationships and functioning, as aspects of general 
perceived psychological functioning. Total scores below 25 are an indication of 
psychological distress (Miller, Duncan, Brown, Sparks, & Claud, 2003). The ORS is not 
an outcome measure for this study. Instead, ORS scores were used in evaluating 
participants’ general perceived psychological functioning each week, and to identify 
any adverse events that might have occurred during the programme. Along with the 
ORS, participants provided general written feedback about the mindfulness activities in 
each session – in the customised session rating questionnaire (see Appendix E), 
designed specifically for this study.  
Participants’ heart rate variability (HRV) was assessed noninvasively via the 
Alive® Programme, and Wild Divine finger sensors were used to detect HRV over time 
(SomaticVision, 2011). The finger sensors were connected to a Hewlett-Packard (HP) 
Pavilion g6 laptop. We considered both low- and high-frequency (LF-HRV and HF-
HRV) HRV components as aspects of physiological wellbeing (Berntson et al., 1997; 
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Malik et al., 1996). All sessions were also videotaped using a CCTV in the session 
venue. Session footage was completely deleted within three months upon completion of 
the study. With participants’ informed consent, their descriptions of experiences during 
the mindfulness activities were recorded and transcribed. All qualitative descriptions 
were evaluated using deductive content analysis (Elo & Kyngäs, 2008) (see Data 
Analysis below).  
Session objectives and instructions for mindfulness activities were adapted from 
a standardised MBCT protocol (Segal et al., 2002). Session plans for Nature Sounds and 
Music condition were identical to that of the Control condition, except that mindfulness 
activities involved focusing on nature sounds or music, instead of the breath.  
The Control condition did not involve any sound tracks. For the Nature Sounds 
condition, 12 unique nature sound tracks were chosen for this study (see Chapter 
Appendix). Some of the nature sound tracks involved only one distinct type of sound 
(e.g., water flowing, waves etc.); other nature sound tracks involved either two (e.g., 
bird sounds with water flowing in the background) or up to three distinct types of 
sounds (e.g., insect calls, leaves rustling, and water flowing). Selection of nature sound 
tracks involved identifying tracks that did not have any melodic lines. This ensured that 
the nature sounds condition was distinct from the music condition. Likewise, for the 
Music condition, 12 unique classical instrumental music tracks were selected (see 
Chapter Appendix). Some of the music tracks involved only one instrument (piano); 
other music tracks involved an ensemble of either two (piano and violin) or up to three 
different instruments (piano, violin and cello). Instrumental tracks were chosen to 
minimise possibility of interpreting lyrics within the music. All the music and nature 
sound tracks were approximately four to seven minutes long. All sound tracks were 
played through an Apple® iPad Air-2 connected to a portable speaker that was audible 
to all participants.   
Procedure 
Pre-Group Meeting. All pre-group meetings were carried out individually, and 
lasted for approximately 30 minutes each. Participants provided informed consent (for 
the videos and the sessions), completed a demographic questionnaire, and indicated 
their preferred timeslot for the group sessions. Participants’ heart rate variability (HRV) 
was then taken individually. Participants attached finger sensors to the index, third and 
fourth fingers on their preferred hand. They were then instructed to sit still, in a 
comfortable position, to breathe in their natural rhythm, and to inform the researcher 
when they felt settled and ready. HRV measurement was carried out for approximately 
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five minutes, as five-minute HRV recordings allow clear differentiation between LF-
HRV and HF-HRV components (Malik et al., 1996). Both participant and researcher 
remained silent throughout these five minutes. Participants removed the sensors upon 
completion of HRV measurement. 
Group Sessions. Participants attended a total of eight group sessions, which 
were carried out in a quiet room free from distractions. All sessions were conducted by 
the same group facilitator (also the first author of this study), and co-facilitated by a 
clinical psychologist trainee. The co-facilitator was blinded to the randomisation 
process as well, and did not know which condition he/she was allocated to, until after 
sessions commenced. All sessions started by introducing the mindfulness attentional 
skills of interest. Participants engaged in two mindfulness activities per session. They 
engaged in only one mindfulness activity for the first and final (eighth) sessions. The 
first session was an introductory session, while the eighth session involved a detailed 
review of the programme. Each mindfulness activity was accompanied by a short group 
discussion, during which participants were invited to share their experiences. 
Participants also completed the required questionnaires for that session. They were also 
given handouts outlining the attentional skills and concepts for each session. 
All participants first went through two mindfulness orientation sessions 
(Sessions 1-2) regardless of group assignment. The mindfulness orientation sessions 
focused on allowing participants to familiarise themselves with the three mindfulness 
attentional skills (sustained attention, switching attention and nonelaborative processing) 
and concepts targeted in contemporary mindfulness practice. In the first session, 
participants engaged in guided Mindful Eating. In the second session, participants 
engaged in Mindfulness of Hands, and a ten-minute Body Scan from a standardised 
MBCT manual (Segal et al., 2002). Participants then focused on different attentional 
targets from the third to eighth sessions. The Control condition involved instructing 
participants to orient their attention to the breath in mindfulness activities, using an 
adapted Mindfulness of the Breath and Body script in MBCT (Segal et al., 2002). The 
Nature Sounds and Music conditions involved orienting attention to distinct series of 
nature sounds and music as attentional targets, respectively. 
The third to fifth sessions focused on developing sustained attention, with 
nonelaborative processing emphasised moderately. Participants were introduced to their 
respective attentional targets, and told that they could use these attentional targets to 
guide their attention from moment to moment. For the Control condition, participants 
were instructed to focus on the moment to moment progression of the breath, in one part 
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of their bodies (either chest, stomach or throat/nose area). For the Nature Sounds and 
Music conditions, participants were instructed to focus on the sounds and to track their 
progression from moment to moment. Participants were reminded to direct their 
attention back to their respective attentional targets each time they detected mind-
wandering. 
In the sixth and seventh sessions, switching attention was strongly emphasised, 
and nonelaborative processing was emphasised moderately. For the Control condition, 
participants were instructed to pay attention to their breath in one chosen part of their 
bodies, and to switch their attention to another chosen part of their bodies, when cued. 
They could also choose to expand their awareness to include other sensations that they 
might have noticed, when the cue was given. Similarly, for the Nature Sounds and 
Music conditions, participants were instructed to first focus on one distinct type of 
sound, and to switch their attention to another type of sound within the track. 
Alternatively, they could choose to expand their awareness to incorporate all sounds 
within the track as well as other experiences that they might have noticed. For the sixth 
session, nature sounds and music tracks consisted of two distinct types of sounds, but 
for the seventh session, nature sounds and music tracks consisted of up to three distinct 
types of sounds. 
The eighth (last) session placed strong emphasis on nonelaborative processing 
and some emphasis on switching attention. For the Control condition, participants were 
first instructed to focus on the moment-to-moment progression of their breath in one 
part of their bodies, and were then cued to expand their awareness to incorporate other 
bodily sensations or any experiences that they might have noticed. For the Nature 
Sounds and Music conditions, participants were first instructed to focus on the moment-
to-moment progression of one type of nature sound or music, respectively. 
Subsequently, participants were cued to expand their awareness to incorporate other 
types of nature sounds or music, as well as any other experiences that they might have 
noticed. They were also informed that they could choose to incorporate as many 
experiences as they wished to.  
Post-Group Meeting. All post-group meetings were carried out individually, 
and lasted for approximately 20 minutes each. During the post-group meeting, 
participants’ HRV were taken. Participants were compensated at the end of the meeting.  
Data Analysis 
Quantitative Findings. Results for mindfulness (Observing, Awareness, 
Describing, Nonjudgement, and Nonreactivity), psychological (Resilience, Depression, 
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Anxiety and Stress) and physiological outcomes (LF-HRV and HF-HRV) were 
analysed using linear mixed modelling. This analysis was consistent with the intention 
to treat approach, to examine between-condition and within-condition changes across all 
three conditions
1
. Changes in mean FFMQ facets and psychological outcome scores 
were assessed by comparing data from sessions 1 and 8 to obtain mean difference scores. 
Likewise, changes in mean physiological outcomes were assessed by comparing data 
from pre-group and post-group sessions to obtain mean difference scores. All 
physiological outcomes were expressed in absolute units (ms
2
) (Malik et al., 1996).  
Mean number of sessions attended and percentage of sessions attended per 
condition were calculated using the formulae shown below: 
Mean Session Attendance per Condition=
No. of Sessions Attended across eight sessions
Total No. of Participants
 
% Session Attendance per Condition=
Mean Session Attendance x 100%
8
 
The mean session attendance per condition was then converted to a Z-score, 
standardising for sample size (n = 79). The differences in mean number of sessions 
attended across all conditions were then analysed via a univariate between-conditions 
ANOVA with condition as a fixed effect.  
Qualitative Findings. Recordings of participants’ verbal descriptions of their 
experiences during mindfulness activities in individual sessions were extracted at the 
end of every session, transcribed, and organised according to participant case files. 
Participants’ original quotes were used throughout all case files. All responses were 
then compiled together into a single list following the group programmes, and any 
repetitions in responses were removed. Given the brief nature of descriptions, data were 
explored using content analysis. To do so, key themes were first derived based on 
evaluating all participants’ responses (Elo & Kyngäs, 2008) regardless of whether they 
belonged to Control, Nature Sounds or Music conditions. Participants’ responses were 
then categorised into corresponding overarching themes. These themes were also given 
specific definitions. Participants’ responses were then re-evaluated to ensure that they 
were consistent with theme definitions, and the final themes are elaborated in detail 
below. Qualitative analyses also included evaluating between-condition commonalities 
                                                          
1 The linear mixed modelling (Intention to Treat) approach was used instead of a regression analyses, due to the study 
design (single-blind, randomised controlled trial), as well as differences in session attendance rates across conditions, 
which in turn influenced the changes in sample sizes per condition by the end of the study. Furthermore, the 
Consolidated Standards of Reporting Trials (CONSORT) statement indicates that the Intention to Treat approach 
minimises risk of bias in reporting findings from randomised controlled trials, as it allows analysis of all randomised 
participants regardless of whether they completed the study or not (Moher et al., 2010). 
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in participants’ descriptions per theme, and whether any condition culminated in 
additional unique experiences. 
Results 
Quantitative Outcomes 
There were no significant between-condition differences for all mindfulness, 
psychological and physiological outcomes (all p>0.10; see Tables 4-5 in Chapter 
Appendix for full details). However, each condition showed unique within-condition 
differences (see Tables 2-3 in Chapter Appendix for full details). These within-
condition differences are explored below, and are categorised based on mindfulness, 
psychological and physiological outcomes. 
Mindfulness Outcomes. The Control condition showed significant increases in 
Observing (mean difference = 4.11, p = 0.003, 95% CI [1.44, 6.78]), and Nonjudgement 
(mean difference = 4.28, p = 0.011, 95% CI [1.02, 7.54]). Increases in Describing (mean 
difference = 2.21, p = 0.078, 95% CI [-0.25, 4.68]) and Nonreactivity (mean difference 
= 2.61, p = 0.056, 95% CI [-0.07, 5.29]) were not significant. Increase in Awareness 
was also not significant (p>0.10).  
The Nature Sounds condition showed significant increases in Observing (mean 
difference = 3.18, p = 0.002, 95% CI [1.21, 5.16]). Likewise there was a significant 
increase in Nonjudgement (mean difference = 5.39, p<0.001, 95% CI [2.90, 7.88]). 
Awareness increased significantly too (mean difference = 2.38, p = 0.048, 95% CI [0.03, 
4.72]). Likewise, there were significant increases in Describing (mean difference = 2.38, 
p = 0.013, 95% CI [0.52, 4.24]), and Nonreactivity (mean difference = 2.23, p = 0.033, 
95% CI [0.18, 4.27]).  
The Music condition showed statistically significant increases in Nonjudgement 
(mean difference = 2.98, p = 0.045, 95% CI [0.06, 5.91]). Increases in Observing (mean 
difference = 2.13, p = 0.070, 95% CI [-0.18, 4.44]) and Awareness (mean difference = 
2.38, p = 0.087, 95% CI [-0.35, 5.11]) were not significant. There were no significant 
increases in Describing or Nonreactivity too (all p>0.10). All changes in mindfulness 




Figure 1. Mean within-group difference scores for FFMQ facets. Asterisks indicate 
statistically significant within-condition differences. Error bars represent the standard 
error of individual mean difference scores. Increase in facet scores (i.e. positive mean 
difference scores) represents an improvement in that particular facet. 
Psychological and Physiological Outcomes. For the Control condition, there 
were no significant changes in Resilience, Depression, Anxiety, Stress (all p>0.10). For 
Nature Sounds, Depression (mean difference = -3.46, p = 0.009, 95% CI [-6.01, -0.92]), 
Anxiety (mean difference = 4.10, p = 0.001, 95% CI [-6.47, -1.73]), and Stress (mean 
difference = -3.81, p = 0.027, 95% CI [-7.18, -0.44]) decreased significantly. Increase in 
Resilience was not statistically significant (mean difference = 0.21, p = 0.093, 95% CI 
[-0.04, 0.46]). For the Music condition, Depression (mean difference = -4.13, p = 0.007, 
95% CI [-7.11, -1.15]), Anxiety (mean difference = -2.88, p = 0.043, 95% CI [-5.67, -
0.09]) and Stress (mean difference = -4.21, p = 0.037, 95% CI [-8.17, -0.26]) decreased 
significantly. There were no significant increases in Resilience (p>0.10). The above 




Figure 2. Mean within-group difference scores for all psychological outcomes 
(resilience, depression, anxiety, and stress). Asterisks indicate statistically significant 
within-condition differences. Error bars represent the standard error of individual mean 
difference scores. For this graph, the Y-axis was deliberately inversed. Increase in 
resilience (i.e. positive mean difference scores), and decreases in depression, anxiety 
and stress (i.e. negative mean difference scores) demonstrate improvements in 
psychological functioning. 
For the Control condition, LF-HRV and HF-HRV decreased – but these were 
not significant (all p>0.10). Interestingly, for the Nature Sounds condition, LF-HRV 
increased and HF-HRV decreased, but these were not statistically significant either (all 
p>0.10). In contrast, for the Music condition, although LF-HRV decreased and HF-
HRV increased, these were not statistically significant (all p>0.10). These results are 




Figure 3. Mean within-group difference scores for all physiological outcomes (LF-HRV 
and HF-HRV). All outcomes are in absolute units (ms
2
). Decreased LF-HRV and 
increased HF-HRV represents improved physiological outcomes. Error bars represent 
the standard error of the individual mean difference scores. 
Session Attendance. The Nature Sounds condition had the highest session 
attendance rates (Z = 0.41, SD = 0.87, percentage of sessions attended = 78.3%), 
followed by the Music condition (Z = 0.10, SD = 1.02, percentage of sessions attended 
= 69.6%). The Control condition had the lowest session attendance rates (Z = -0.46, SD 
= 0.93, percentage of sessions attended = 53.9%). There was a significant main effect in 
session attendance (F (2, 76) = 6.282, p = 0.003). Pairwise comparisons indicate that 
session attendance for Nature Sounds was significantly higher than that of Control 
(mean difference = 0.88, p = 0.001, 95% CI [0.38, 1.38]). Session attendance for Music 
was also significantly higher than that of Control (mean difference = 0.56, p = 0.034, 95% 
CI [0.04, 1.09]). There were no significant differences between Nature Sounds and 





Participants’ descriptions of their experiences during mindfulness activities were 
grouped using key themes. These key themes include “here-and-now”, “focusing-
refocusing”, “labelling”, “nonreactivity”, “transience”, and “imagery”. “Here-and-now” 
refers to observing experiences from moment to moment, while “focusing-refocusing” 
relates to redirecting attention back towards present-moment experiences following 
mind-wandering. “Labelling” involves objectively classifying experiences, and 
identifying links between related experiences. “Nonreactivity” encourages stepping 
back, viewing experiences nonevaluatively without getting drawn towards them. 
“Imagery” was evoked in some of the mindfulness activities, while “transience” refers 
to acknowledging impermanence of experiences. “Here-and-now” and “focusing-
refocusing” were viewed as parts of “present-moment orientation”. “Labelling”, 
“nonreactivity”, “transience” and “imagery” were seen as aspects of “nonjudgemental 
awareness”. “Present-moment orientation” and “nonjudgemental awareness” were 
selected as overarching themes, as these are key mindfulness components (Kabat-Zinn, 
1994) linked to mindfulness attentional skills acquisition (Malinowski, 2013).  
All themes and examples of participants’ responses (de-identified using specific 
alphanumeric codes based on individual participants per condition), are compiled in 
Table 6 (Chapter Appendix). All participants reported that they oriented to “here-and-
now”, “labelled” experiences objectively, re-oriented attention effectively to respective 
attentional targets when their mind wandered (“focusing-refocusing”), and maintained 
“nonreactivity” towards experiences, albeit differently across conditions (see Table 6 in 
Chapter Appendix for details).   
Some participants in the Nature Sounds and Music conditions further described 
that they generalised the skills learnt from the mindfulness programme into daily life 
(“nonreactivity”). Specifically, participant N14 (Nature Sounds) elaborated that she 
“found that if [she] generalised the nature sounds to situations in everyday life, it was 
similar to getting the message that ‘things happen’. Learning to let go of ‘control’ 
provided [her] with more room to manage [her] reactions and to regulate [her] mood.”. 
Participant M14 (Music) reported that “[she previously] found [herself] being carried 
away repeatedly, but now [she could] refocus [her] attention back onto the present 
moment quickly, more effectively and consciously.” Participant M14 then added that 
this experience was “[related to her] struggles with anxiety, where [she] initially would 
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go into autopilot and freak out, but now [she was] able to take a step back, look at the 
‘bigger picture’, notice what is going on and then choose to react in certain ways.” 
Participants in mainly Nature Sounds and Music conditions acknowledged the 
“impermanence” of their experiences, and reported fleeting experiences. For example, 
participant N16 (Nature Sounds) reported that “apart from the nature sounds, [she] 
noticed some outside sounds coming in and out”. Participant M22 (Music) “had flashing 
images of a vintage setting involving dinner and formal clothing [when listening to the 
music]”, and participant M20 (Music) illustrated that she “visualised colours going up 
and down, but this was more transient and decreased as the music progressed”. A 
couple of participants reported voluntarily using imagery techniques to reinforce the 
“impermanence” of their experiences. Participant N17 (Nature Sounds) perceived that 
“listening to [nature sounds] facilitated the ‘leaves on a stream’ meditation process for 
[her]. [She] noticed that [she] had a lot of thoughts coming up, and so [she] allowed 
[herself] to put each thought on a leaf”. Similarly, participant M21 (Music) 
acknowledged that “[she] did have thoughts, but [as she listened to the music], [she] 
visualised the thoughts flowing along like a conveyor belt, [whilst standing] on the side 
of the conveyor belt”.  
To summarise, participants unanimously reported that they oriented to their 
respective attentional targets, and were generally inclined to label their experiences 
objectively. Participants also reported inclinations to acknowledge their experiences, 
and were able maintain “nonreactivity” towards their experiences, albeit differently 
across conditions. Participants were also able to recognise their automatic reactions to 
experiences, nonjudgementally acknowledge their unique experiences, and label their 
experiences objectively. Only Nature Sounds and Music conditions encouraged the 
generalisation of skills taught in-session to daily life, and reinforcing the impermanent 





This study sought to explore whether external attentional targets (nature sounds 
or music) may be viable alternatives to the breath, and the extent to which this may alter 
the process of mindfulness attentional skills acquisition, and to investigate its resultant 
impacts on psychological functioning, physiological wellbeing, and session attendance. 
To do so, this study involved random allocation to three independent conditions 
(Control, Nature Sounds and Music). Participants attended group mindfulness sessions 
in a structured eight-week mindfulness programme, and completed various self-report 
and physiological outcome measures.  
Participants in each condition acquired mindfulness attentional skills differently. 
Only the Nature Sounds and Music conditions showed within-condition reductions in 
depression, anxiety, and stress. Nature Sounds and Music conditions showed improved 
session attendance rates compared to the Control condition. None of the conditions 
contributed to increased resilience or HRV. These within-condition changes were 
accompanied by participants’ qualitative input. All participants focused on the “here-
and-now”, re-oriented their attention upon detecting mind-wandering (“focusing-
refocusing”), “labelled” and “let go” of their experiences. Some participants in the 
Nature Sounds and Music conditions further described that they generalised the skills 
learnt from the mindfulness programme into daily life (“letting go”). Participants in 
only Nature Sounds and Music conditions noted, and used imagery techniques during 
the mindfulness activities in different ways (“imagination”). Only participants in the 
Nature Sounds and Music conditions acknowledged the “impermanence” of their 
experiences, through recognising fleeting experiences. Overall, there were no between-
condition differences across all outcomes. The findings in each respective condition are 
evaluated in relation to extant literature below. 
The Control condition acquired sustained attention (Observing), and one aspect 
of nonelaborative processing (Nonjudgement). Our findings are consistent with Baer et 
al. (2012), who demonstrated early cumulative acquisition of sustained attention and 
specific aspects of nonelaborative processing in MBSR, which primarily utilises the 
breath as the main attentional target (Kabat-Zinn, 2013). Second, the current findings 
confirm the benefits of utilising the breath in enhancing sustained attention (Jha et al., 
2007; Moore et al., 2012) and nonelaborative processing (Daubenmier et al., 2013). 
However, there were no statistically significant improvements in depression, anxiety 
and stress for Control. This fails to replicate extant literature on MBIs that outline the 
benefits of mindfulness training using the breath to improve psychological functioning 
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(Baer et al., 2012; de Raedt et al., 2012; Elices et al., 2016; Lever Taylor et al., 2014; 
Wupperman et al., 2008).   
The absence of significant improvements in psychological functioning in the 
Control condition could be attributed to a number of reasons. Focusing internally on the 
breath (neutral internal attentional target) allows orienting attention directly to 
corresponding bodily sensations rather than specific emotions (Kabat-Zinn, 2013), 
compared to focusing on auditory attentional targets with more emotive content (e.g., 
music). Participants may have then used the breath specifically for guiding moment-to-
moment awareness and increasing nonjudgement, rather than for enhancing wellbeing 
too. Using the breath as a neutral attentional target also implies that building awareness 
towards emotional experiences occurs indirectly through using specific bodily 
sensations to objectively label emotions (Farb et al., 2010), rather than through direct 
exposure to evoked emotions like in the Music condition. Indirect exposure to emotions 
further implies that participants may have required more guidance in developing skills 
to manage their emotional experiences in order for subsequent adaptive management of 
psychological functioning. Additionally, it is possible that the dosage of mindfulness 
practice that participants received in the present study was not sufficient enough to 
allow augmented psychological functioning. Existing MBIs like MBSR and MBCT 
utilise two-hour sessions, and specify the need for daily engagement in formal and 
informal mindfulness activities outside sessions (Kabat-Zinn, 2013; Segal et al., 2002). 
In contrast, the present study did not involve any mindfulness homework. As such, the 
importance of regular, continuous exposure to mindfulness activities was not as strongly 
emphasised compared to existing mindfulness-based interventions. Nevertheless, the 
present study’s findings suggest that the breath may remain as an omnipresent, neutral 
attentional target specifically in guiding mindfulness attentional skills acquisition, 
particularly sustained attention and nonelaborative processing. 
The Nature Sounds condition acquired sustained attention, switching attention 
and all aspects of nonelaborative processing. It is possible that the unique auditory 
changes within nature sounds from moment to moment (Segal et al., 2002) allowed for 
flexibility in consciously switching attention from one set of experiences to another 
(Burg & Michalak, 2011; Frewen et al., 2011). Such unique auditory changes in nature 
sounds functioned as cues for participants to choose their attentional focus or scope 
consciously (even in the absence of verbal cues whilst the tracks were played), thus 
developing switching attention more effectively in the process. These findings also 
suggest that nature sounds facilitates the ability to use brief labels to identify 
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experiences during the mindfulness programme, differentiate various experiences, and 
nonjudgementally evaluate experiences (Baer et al., 2012). Furthermore, the breath and 
music tracks contain less fluctuations compared to nature sound tracks, as the breath has 
its own inherent regular rhythm (Jha et al., 2007; Moore et al., 2012), and the temporal 
framework of music remained structured and highly predictable (Krumhansl, 2000). 
Nature sounds therefore functioned as more effective attentional targets compared to the 
breath or music to provide variety in experiences, to guide individuals’ attention back to 
present-moment experiences, following episodes of mind wandering (Baer et al., 2006; 
Bishop et al., 2004). Mindfully listening to nature sounds also conferred within-
condition improvements in psychological functioning (reduced depression, anxiety and 
stress). This replicates extant literature demonstrating diminished anxiety and stress in 
both healthy (Abbott, 2015; Alvarsson et al., 2014; Benfield et al., 2014) and 
clinical/medical (Aghaie et al., 2013; Chiang, 2012; Saadatmand et al., 2013; Tsuchiya 
et al., 2003) populations, following exposure to nature sounds. Overall, our finding 
provides initial empirical support for combining mindfulness activities with nature 
sound tracks in structured mindfulness programmes, to encourage mindfulness 
attentional skills acquisition and improved psychological functioning. 
The Music condition acquired only one aspect of nonelaborative processing 
(Nonjudgement). Our findings imply that music contributed to objective evaluation and 
understanding of experiences, and reduced emotional reactivity (Garrido & Schubert, 
2013; Saarikallio & Erkkilä, 2007; van Goethem & Sloboda, 2011). These results are 
consistent with our pilot study’s findings, where participants partially acquired 
nonelaborative processing after being exposed to mindfulness activities combined with 
music. Interestingly, our findings did not replicate studies that demonstrated music’s 
benefits in orienting attention towards chosen aspects of music from moment to moment 
(DeNora, 1999; Nicol, 2010). Music’s influence on emotional perception (Juslin & 
Laukka, 2004) and evocation (Juslin & Västfjäll, 2008) may have influenced 
participants’ mindfulness skills acquisition process. Participants were inevitably 
exposed to more emotional fluctuations compared to those exposed to nature sounds or 
the breath. As such, they might have developed skills related to emotional awareness 
(e.g., improved emotional regulation and reduced emotional reactivity), thus acquiring 
nonelaborative processing first, before sustained attention or switching attention. It is 
also possible that altering the process of mindfulness attentional skills acquisition 
through incorporating music in mindfulness activities facilitated changes in other 
aspects, such as psychological functioning, prior to mindfulness attentional skills 
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acquisition itself. In fact, participants in the Music condition reported within-condition 
alleviations in depression, anxiety and stress. Such findings are consistent with existing 
studies on self-regulatory music listening. Self-regulatory music listening improves 
psychological functioning through encouraging flexibility in coping with experiences 
and reducing emotional reactivity (Garrido & Schubert, 2013; Saarikallio & Erkkilä, 
2007; van Goethem & Sloboda, 2011). Self-regulatory music listening also reduced 
individuals’ perceived stress (Latha et al., 2014). Overall, this finding lends further 
empirical support to the feasibility of combining music with mindfulness activities to 
foster requisite mindfulness attentional skills and psychological functioning. 
Within-condition improvements in psychological functioning for Nature Sounds 
and Music conditions were accompanied by higher session attendance rates in both 
Nature Sounds and Music conditions, relative to the Control condition. Such increases 
in session attendance rates are accounted for by our qualitative findings. Only 
participants exposed to nature sounds and music reported generalising skills acquired 
within mindfulness sessions to everyday contexts. Participants in Nature Sounds and 
Music conditions recognised the fleeting nature of their experiences, and described 
using some imagery techniques like visualising leaves on a stream (Nature Sounds), or 
imagining thoughts moving away on a conveyor belt (Music). Our findings are therefore 
consistent with qualitative studies illustrating improved nonjudgemental awareness, 
nonreactivity, acceptance, acknowledgement of transient experiences, and adaptive 
coping following exposure to MBIs (Allen et al., 2009; Cohen-Katz et al., 2005; 
Mackenzie et al., 2007; Schoultz et al., 2016; Williams et al., 2011).  
Qualitatively evaluating participants’ experiences during mindfulness activities 
and their corresponding reasons to attend sessions in Nature Sounds and Music 
conditions provided insight into the process of mindfulness attentional skills acquisition 
itself, and its impacts on psychological functioning. These findings have practical 
implications. For example, mindfulness group facilitators can use participants’ 
descriptions of their experiences whilst mindfully listening to nature sounds or music, to 
reinforce self-efficacy and empowerment in managing experiences. Additionally, 
mindfulness group facilitators can emphasise the impermanence of nature sounds or 
music events in existing mindfulness programmes, to improve insight into experiences, 
and enhance inclinations to use mindfulness skills to cope more adaptively to situational 
fluctuations in everyday contexts. These in turn encourage participants to take initiative 
to consciously improve their psychological functioning, including generalising skills 
acquired from mindfulness sessions into everyday life, and continued voluntary 
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exposure to mindfulness activities themselves (Cohen-Katz et al., 2005; Mackenzie et 
al., 2007; Schoultz et al., 2016).  
Across-session changes in resilience, LF-HRV and HF-HRV were not 
statistically significant in any condition. This fails to replicate studies that indicate 
increased HF-HRV following exposure to contemporary mindfulness practice using the 
breath (Delgado et al., 2010; Ditto et al., 2006; Krygier et al., 2013). It is possible that 
combining nature sounds with mindfulness activities specifically improves 
psychological functioning only, rather than psychological functioning and physiological 
wellbeing together (Alvarsson et al., 2014). This finding is also not consistent with self-
regulatory music listening studies, which indicate that self-regulatory music listening 
can influence HRV through decreasing low-frequency activity and/or increasing high-
frequency activity alongside alleviating perceived stress (Kachanathu et al., 2013; Latha 
et al., 2014). 
There were also no significant between-condition differences for mindfulness 
attentional skills, psychological functioning, and physiological wellbeing. The overlaps 
in mindfulness session plans across the three conditions could have contributed to the 
lack of between-condition differences in mindfulness attentional skills acquisition. 
Session plans and mindfulness attentional skills targeted per session for the Nature 
Sounds and Music conditions were deliberately made identical to that of the Control 
condition, except that mindfulness activities involved using nature sounds or music as 
attentional targets, instead of the breath. Additionally, the same group facilitator led all 
mindfulness activities, and thus all participants were exposed to the same teaching style 
by the group facilitator. Furthermore, the current study recruited healthy individuals. 
Healthy individuals may have used the attentional targets to guide their attention in 
mindfulness activities in similar ways; regardless of whether they are internal or 
external, due to the abovementioned commonalities of nature sounds and music to the 
breath (Segal et al., 2002). Improvements in mindfulness attentional skills, 
psychological functioning and/or physiological wellbeing would be minimal regardless 
of the relative effectiveness of nature sounds and music over the Control condition. 
In general, mindfully listening to nature sounds or music altered the process of 
mindfulness attentional skills acquisition, and by doing so, facilitated some within-
condition changes in psychological functioning. These within-condition improvements 
in psychological functioning in Nature Sounds and Music conditions may be attributed 
to enhanced session attendance rates as well.  
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The present study has a number of limitations. Firstly, the current study 
recruited a non-clinical (healthy) population, and hence there needs to be further 
investigation in suitable sub-clinical or clinical population(s). Incorporating nature 
sounds or music with mindfulness activities may preferentially enhance mindfulness 
attentional skills acquisition and psychological functioning compared to the breath in 
suitable sub-clinical populations, as opposed to populations at normal levels of 
wellbeing. Additionally, the Music condition contributed to within-condition 
improvements in psychological functioning despite improvements in nonjudgement 
only; yet possible mechanisms involved in mindfully listening to music (e.g., emotional 
evocation) were not explored in detail. It is worth examining additional potential 
mechanisms involved in combining music listening with mindfulness activities, to 
determine if there are other factors influencing the mindfulness attentional skills 
acquisition process. Secondly, this study analysed pre-intervention and post-
intervention data only. Future studies can also incorporate analysing session-by-session 
changes in participants’ mindfulness attentional skills acquisition, and corresponding 
changes in psychological functioning and/or physiological wellbeing. Thirdly, this 
study’s small sample size did not allow for inclusion of potential covariates like 
presence of imagery, music experience and past meditation experience, which may 
influence the mindfulness attentional skills acquisition process. Future studies can 
therefore involve larger populations in order to incorporate covariates like music 
experience and past meditation experience for more stringent analyses. Future 
mindfulness programmes should encourage using participants’ descriptions of their 
experiences whilst mindfully listening to nature sounds or music, to augment self-
efficacy, empowerment in managing experiences, impermanence of experiences, and 
generalisation of mindfulness techniques into everyday life, to enable improvements in 
psychological functioning and encourage session attendance. Given the presence of 
imagery, and the use of imagery techniques in the present study, future research should 
explore participants’ intentions to use imagery techniques following mindfully listening 
to nature sounds or music, as well as frequency of utilising such imagery techniques 
outside sessions.   
To summarise, the current study has provided initial empirical evidence for 
using nature sounds or music as viable alternative attentional targets to alter the 
mindfulness attentional skills acquisition process, to increase psychological functioning, 
physiological wellbeing, and session attendance. Future research will focus on 
replicating this study’s protocol with suitable subclinical populations, detailed session-
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by-session analyses of changes in outcomes, and explore mechanisms involved in 
combining nature sounds or music listening with mindfulness activities in subclinical or 
clinical populations. Separately, future studies can potentially include other covariates 
like music experience or past meditation experience – both of which can influence 
mindfulness attentional skills acquisition and its influences on psychological 
functioning and session attendance. Future studies can also encourage mindfulness 
instructors to use participants’ descriptions of their experiences whilst mindfully 
listening to nature sounds or music, to reinforce specific mindfulness components to 
encourage improvements in psychological functioning and session attendance. 
Participants’ use of imagery techniques should also be analysed in further detail. 
Overall, these will develop further insight into the impacts of modifying mindfulness 
attentional skills acquisition through replacing the breath with nature sounds or music 
with mindfulness activities, and its subsequent improvements in psychological 







Statistical outcomes for FFMQ facets per condition. 
Condition FFMQ Facet Wk. Statistical Information 
Mean (SE) Mean Difference [95% 
CI] 
p-value 





8 30.3 (1.51) 
Awareness 1 21.8 (1.01) 1.80 [-1.23, 4.82] 0.240 
8 23.6 (1.51) 
Describing 1 27.6 (1.24) 2.21 [-0.25, 4.68] 0.078 
8 29.8 (1.54) 





8 27.6 (1.83) 
Nonreactivity 1 19.7 (0.91) 2.61 [-0.07, 5.29] 0.056 
8 22.3 (1.41) 
Nature 
Sounds 





8 30.9 (1.24) 





8 24.4 (1.17) 





8 29.6 (1.34) 





8 29.5 (1.52) 





8 21.8 (1.11) 
Music Observing 1 26.9 (1.02) 2.13 [-0.18, 4.44] 0.070 
8 29.1 (1.41) 
Awareness 1 23.5 (1.18) 2.38 [-0.35, 5.11] 0.087 
8 25.8 (1.34) 
Describing 1 29.6 (1.44) 1.67 [-0.52, 3.86] 0.131 
8 31.2 (1.51) 





8 26.8 (1.73) 
Nonreactivity 1 20.0 (1.07) 1.89 [-0.49, 4.27] 0.118 
8 21.8 (1.27) 
Note: 
All α = 0.05. Descriptive statistics are represented as Mean (Standard Error). 
*Statistically significant difference from week 1 or pre-group (p<0.05). 






Statistical outcomes for psychological functioning and physiological wellbeing per 
condition. 
Condition FFMQ Facet Wk. Statistical Information 
Mean (SE) Mean Difference [95% 
CI] 
p-value 
Control Resilience 1 3.10 (0.16) 0.23 [-0.10, 0.55] 0.168 
8 3.32 (0.19) 
Depression 1 10.6 (1.78) -1.21 [-4.39, 1.97] 0.450 
8 9.41 (1.80) 
Anxiety 1 11.7 (1.75) -2.30 [-5.41, 0.82] 0.146 
8 9.36 (2.02) 
Stress 1 17.1 (1.86) -2.92 [-7.37, 1.54] 0.195 
8 14.2 (2.53) 
LF-HRV (ms
2
) Pre-group 891 (405) -213 [-834, 408] 0.485 
Post-group 679 (354) 
HF-HRV (ms
2
) Pre-group 1101 (226) -229 [-791, 334] 0.419 
Post-group 872 (307) 
Nature 
Sounds 
Resilience 1 3.21 (0.17) 0.21 [-0.04, 0.46] 0.093 
8 3.42 (0.16) 





8 6.43 (1.55) 





8 7.98 (1.79) 





8 14.1 (2.10) 
LF-HRV (ms
2
) Pre-group 1987 (420) 110 [-473, 693] 0.697 
Post-group 2097 (341) 
HF-HRV (ms
2
) Pre-group 1128 (235) -55.1 [-561, 451] 0.828 
Post-group 1072 (282) 
Music Resilience 1 3.14 (0.19) 0.09 [-0.20, 0.38] 0.544 
8 3.23 (0.18) 





8 8.20 (1.75) 





8 8.94 (2.01) 





8 12.8 (2.39) 
LF-HRV (ms
2
) Pre-group 1366 (455) -104 [-763, 555] 0.746 
Post-group 1262 (381) 
HF-HRV (ms
2
) Pre-group 865 (254) 325 [-258, 909] 0.269 
Post-group 1190 (322) 
 Note: 
All α = 0.05. Descriptive statistics are represented as Mean (Standard Error).  
^LF-HRV represents low-frequency power in absolute units (ms2), while HF-HRV represents high-frequency power in absolute units 
(ms2) in heart rate variability 
*Statistically significant difference from week 1 or pre-group (p<0.05) 
Increased scores indicate improvements in Resilience and HF-HRV, while decreased scores indicate improvements in Depression, 






Between-condition comparisons of mean FFMQ facet scores across all conditions. 



























































































#‘Ctrl’ refers to Control, ‘NS’ refers to Nature Sounds, and ‘Mus’ refers to Music.  






Between-condition comparisons of psychological (resilience, depression, anxiety and 
stress) and physiological (LF-HRV and HF-HRV) outcomes, across all conditions.  



















































































































#‘Ctrl’ refers to Control, ‘NS’ refers to Nature Sounds, and ‘Mus’ refers to Music.  
^ LF-HRV represents low-frequency power in absolute units (ms2), HF-HRV represents high-frequency power in absolute units (ms2), 
in heart rate variability.  





Full list of participants’ qualitative experiences of mindfulness activities per condition, 
grouped based on themes specific to the present study. 
Identified 
Themes 
Examples of Participants’ Responses 
Control Nature Sounds Music 
Here-and-now  
 
 C1: “I noticed feeling 
warmth in my chest, and 
my heartbeat got 
amplified when I zoomed 
in on my chest area.” 
 C2: “I noticed some 
tingling sensations in my 
chest, [possibly because] 
I was zooming in to that 
area.” 
 C3: “When I focused on 
the physical sensations of 
breathing, I felt it 
becoming deeper…as if 
there was nothing apart 
from the heaviness.” 
 C4: “I noticed the 
changes in air quality as I 
breathed [in and out].” 
 C5: “When I was 
focusing on my 
heartbeat, I could 
literally feel it changing 
as I breathed in and out.” 
 N1: “Sporadic sounds 
within the track helped 
anchor my attention as 
it allowed me to 
anticipate them.” 
 N2: “I found myself 
immersed completely 
in the track and did not 
have any thoughts 
coming up.”  
 N3: “I noticed that the 
[different sounds] 
changed over time in 
terms of loudness, and 
found that there were 
instances where [one 
type of] sounds were 
easier to focus on.” 
 N4: “I noticed 
background sounds 
occurring alongside the 
nature sounds, but it 
seemed like the 
background sounds 
were happening in the 
periphery and the 
nature sounds were 
more distinct.” 
 N5: “I was able to 
distinguish between 
moments where I was 
falling asleep and 
moments where I was 
relaxed but 
concentrating.” 
 M1: “I am more aware 
of the different ‘layers’ 
in the music.” 
 M2: “I noticed points 
within the track that 
led me from moment 
to moment.” 
 M3: “Strings helped 
me in tracking the 
music from moment to 
moment.” 
 M4: “I noticed the 
music as ‘circular’, 
following a particular 
structured pattern, and 
so I found it relatively 
easier to track the 
music as it 
progressed.” 
 M5: “I prefer 
consistency, and so I 
found that variations in 
volume and 
ornamentation [in the 
music] got distracting 
sometimes. However, I 
was still able to get 




 C6: “I noticed many 
“conversations” going on 
in my head, and I had to 
repeatedly bring my 
attention back to the 
breath whenever that 
happened.” 
 C7: “Counting in cycles 
of five helped me refocus 
my attention each time [I 
noticed my mind-
wandering].” 
 C8: “I did not notice 
myself falling asleep at 
first, but when I heard 
your instructions 
[again]…I realised that I 
had drifted off, and 
managed to refocus my 
attention on the present 
moment.” 
 N6: “I found myself 
nearly falling asleep, 
and when I realised, I 
[acknowledged it] and 
[returned attention] to 
the [nature sounds].” 
 N7: “The clock in the 
room was very loud 
and I got distracted by 
it. I had to consciously 
bring my attention 
back to the [nature] 
sounds.” 
 N8: “When I first 
heard the waterfall, I 
visualised himself back 
in my hometown, and I 
imagined myself going 
to a pretty famous 
waterfall around 15 
minutes away from my 
hometown and 
 M6: “I woke up after 
taking a deep breath – 
that deep breath made 
me realise that I had 
fallen asleep, and I 
refocused on the music 
after that.” 
 M7: “I started feeling 
hot during the activity, 
and the sensations 
were pretty distracting 
for me, so I ended up 
having to repeatedly 
bring my attention 
back to the music.” 
 M8: “My attention was 
guided back to the 
music when it got 
“darker” – it seemed as 
if [this] was an 
attentional anchor that 
assisted in guiding my 
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swimming in there; but 
after a while I realised 
that I was in the group 
room!” 
 N9: “The thunder 
helped bring me back 
to the present 
moment.” 
 
attention back to the 
music.” 
 M9: “[Following the 
sessions], I found it 
easier to monitor 
attention consciously. 
Previously, my 
attention would  
wander all over the 
place unknowingly, 
but now that I have 
gone through these 
sessions, I am now 
much more conscious 
about where my 
attention went, and am 
thus able to guide it 




 C9: “I noticed that I was 
starting to feel bloated in 
my stomach, and thought 
it was a sign that I was 
hungry.” 
 C10: “I saw the stomach 
sensations as ‘happy’ 
because it is related to 
feeling satisfied after 
food, but the 
neck/shoulder sensations 
were ‘angry’ because of 
the tension I noticed.” 
 N10: “I differentiated 
the sounds into ‘high 
level’ and ‘low level’ 
sounds according to 
the sound qualities.” 
 N11: “I started feeling 
cold [in the session], 
and continued to feel 
cold when I focused on 
the waterfall sounds. I 
believe had to do with 
the idea of water being 
‘cooling’.” 
 M10: “I labelled 
certain instruments as 
‘masculine’, and other 
[instruments] as 
‘feminine’.” 
 M11: “I noticed I was 
reacting to the ups and 
downs in the music…I 
noticed myself more 
excited with the ‘ups’, 
and a sense of peace 
with the ‘downs’.” 
Nonreactivity  
 
 C11: “I initially chose 
breath counting, but 
found that it got too 
stressful [as many] 
thoughts were coming 
up, so I chose to stop the 
breath counting 
somewhere in the middle 
of the activity, and just 
focus on the sensations in 
my stomach instead.” 
 C12: “I noticed plenty of 
thoughts coming up, and 
I consciously chose to 
simply observe them 
coming and going, 
[instead of suppressing 
and/or pushing them 
away like I used to].” 
 C13: “I was uptight and 
stressed when I first 
came into the room…but 
when the cue to open 
awareness was given, I 
was able to get a sense of 
my entire body, and 
[also] breathe alongside 
it.” 
 C14: “I noticed I was 
tense in my 
neck/shoulders, but [I 
was able to continue] 
observe the tense 
 N12: “I noticed 
imagery of an anime 
figure during the track. 
The figure seemed to 
be always there 
throughout. However, I 
was able to let the 
anime figure stay there 
[whilst listening to the 
nature sounds].” 
 N13: “I was not really 
concentrating on 
particular sounds, but 
the sounds were all 
there…I was much 
more aware of what 
was happening around 
me. I notice myself 
going into 
‘mindfulness mode’ 
and observing things 
going on around.” 
 N14: “I found that if I 
generalised the nature 
sounds to situations in 
everyday life, it was 
similar to getting the 
message that ‘things 
happen’. Learning to 
let go of ‘control’ 
provided me with more 
room to manage my 
reactions and to 
 M12: “When I first 
heard the music, I 
noticed feeling a little 
annoyed at first, but I 
chose to sit with the 
experiences, and 
noticed the music as it 
progressed.” 




came up in the music. 
However, I am also 
now more aware of 
[such] automatic 
reactions, and am able 
to ‘step back’ and not 
react to them 
spontaneously.” 
 M14: “Initially I found 
myself being carried 
away repeatedly, but 
now I am able to 
refocus my attention 
back onto the present 
moment quickly, more 
effectively and 
consciously. [This 
relates to my] struggles 
with anxiety, where I 
initially would go into 





regulate my mood.” but now I am able to 
take a step back, look 
at the ‘bigger picture’, 
notice what is going on 
and then choose to 
react in certain ways.” 
 M15: “I noticed some 
tension going on 
between the 
instruments. There was 
some tension between 
the piano and strings at 
first, but at other times, 
there was tension 
between the cello, 
violin and piano. I did 
not end up getting 
drawn into the 
tension.” 
 M16: “I noticed things 
happening as they 
were, and I was fully 
aware of her decision 
to focus on everything, 
rather than focus on 
particular experiences 
and/or sounds. I chose 
to stay with open 
awareness the whole 
time…I just noticed 
the clock ticking as it 
was, and that it did not 
bother me.” 
 M17: “When the violin 
came in, it got harder 
for me to just focus on 
the piano; and so I 
decided to just let the 
violin be there rather 
than push it away…it 
was a much better 
experience for me if I 
just let things be.” 
Transience    N15: “I noticed 
moments where I was 
anticipating some 
sounds, and that there 




 N16: “Apart from the 
nature sounds, I 
noticed some outside 
sounds coming in and 
out.” 
 N17: “Listening to 
[nature sounds] 
facilitated the ‘leaves 
on a stream’ 
meditation process for 
me. I noticed that I had 
a lot of thoughts 
coming up, and so I 
allowed myself to put 
 M18: “I found myself 
focusing 
simultaneously on 
imagery related to the 
piano, and playing 
piano alongside the 
music. With the cue to 
switch attention, I 
switched to the violin 
but simultaneously 
focused on imagery 
related to the violin 
[instead].” 
 M19: “I had no 
thoughts going on in 
my head when the 
[mindfulness] activity 
first began, but when 
the cue to expand 





each thought on a 
leaf.” 
 
[flashes of] colours 
coming up as the 
music played, and I 
was able to observe 
them coming and 
going. I did not really 
have specific thoughts 
coming up per se. I 
found that the music 
seemed to go in 
parallel with the 
changes in colours.” 
 M20: “I visualised 
colours going up and 
down, but this was 
more transient and 
decreased as the music 
progressed.” 
 M21: “I did have 
thoughts, but [as I 
listened to the music], 
I visualised the 
thoughts flowing along 
like a conveyor belt, 
while I stood on the 
side of the conveyor 
belt.” 
 M22: “I had flashing 
images of a vintage 
setting involving 
dinner and formal 
clothing [when 




 N18: “I imagined 
myself being in 
marshland with the 
cicada sounds 
surrounding me, while 
I relaxed with the 
marshland imagery in 
mind.” 
 N19: “I imagined 
myself walking down 
the street to my 
friend’s house. I have 
never really focused on 
cicada sounds before, 
although I have heard 
it many times while in 
the suburbs, so this 
was quite new to me.” 
 N20: “I tried to focus 
simultaneously on the 
nature sounds and an 
ongoing imagery of 
hiking that was going 
on in my head. The 
nature sounds went 
alongside the imagery, 
and I observed the 
imagery and nature 
sounds together with a 
sense of open 
awareness.” 
 M23: “I imagined 
myself playing the 
music with my fingers 
as the music went 
along, and thought it 
was interesting as I do 
not play piano.” 
 M24: “I visualised the 
flow of a river – and 
that the tempo of the 
music changed the 
speed of the river 
flow.” 
 M25: “I was reminded 
vividly of elaborate 
dances and costumes 
in the Medieval and 
Victorian times [when 
listening to the music]” 
and “I imagined a sad 
story when listening to 
the music.” 
 M26: “I imagined a 
music box going as I 
was listening to the 
music, and that the 
cogs in the music box 
turned as the music 
went.” 
 M27: “I chose to focus 





simultaneously. I had a 
running story going on 
in my head alongside 
the music, and found 
that the story seemed 
to be dependent on 





List of nature sound tracks per session (“120 Nature Sounds” from iTunes). 
Session Track Title of Piece/Track No. of Distinct Sounds 
3 14 Calming rhythmic cicada calls 1 
46 Steady rain with runoff 1 
4 31 Mid-sized waterfall waterfall with spray 1 
17 Mountain stream in spring 1 
5 22 Lakeside waves on a rocky point 1 
73 Light rain with distant thunder 2 
6 84 Blackbird chatter 2 
64 Nighthawk bird call with some background 2 
7 96 Wetland insects and frogs around 3 
106 Bird calls, insects and animals in the jungle around 3 




List of music tracks per session (various sources). 
Session Title of Piece/Track Composer Performer(s) Album 
3 ‘Goldberg’ Variations BWV 988 (Aria 
da Capo)  
J.S. Bach Glenn Gould The Essential 
Glenn Gould 
Piano Sonata No.5 in G KV283 
(Andante) 




Sonatas for Piano 
4 Piano Sonata No.6 in D KV284 
(Rondeau en polonaise, Andante) 




Sonatas for Piano 




Sonatas for Piano 
5 Praeludium No. 7 in E-flat BWV 852 
(Book 1) – ‘Fuga’ (3
rd
 section) 
J.S. Bach Jenö Jandó Bach: The Well 
Tempered 
Clavier Book 1 
Concerto for 2 Violins in D minor BWV 
1043 (Largo ma non tanto) 
J.S. Bach David Oistrakh 
& Igor Oistrakh 
Lexus Music 
Collection  
6 Violin Sonata No. 10 in G Op.96 
(Adagio espressivo) 
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7 Piano Trio in C K548 (Andante 
cantabile) 
W.A. Mozart Beaux Arts Trio Mozart: The 
Complete Piano 
Trios 
Piano Trio in E KV542 (Andante 
grazioso) 
W.A. Mozart Beaux Arts Trio Mozart: The 
Complete Piano 
Trios 
8 Piano Trio No.1 in D minor Op.49 
(Andante con moto tranquillo) 
F. Mendelssohn-
Bartholdy 






Combining Music with Mindfulness Activities to 
Influence Mindfulness Attentional Skills 
Acquisition, Psychological and Physiological 
Functioning and Wellbeing in a Subclinical Adult 
Population: A Pilot Randomised Controlled Trial  
 
(Prospectively registered with the Australian New Zealand Clinical Trials 






This study investigated if mindfully listening to music will change the mindfulness 
attentional skills acquisition process, and consequently influence psychological 
functioning and physiological wellbeing in individuals with a history of depression 
and/or anxiety. Thirty-four individuals with a history of depression and/or anxiety were 
randomly assigned (using simple randomisation) to either mindfully focus on the breath 
(Control) or music tracks (Music), throughout an eight-week structured programme. 
Participants completed the Outcome Rating Scale (ORS), Five Facet Mindfulness 
Questionnaire (FFMQ), Brief Resilience Scale (BRS), Depression Anxiety Stress Scale-
21 (DASS-21), a session rating questionnaire, and heart rate variability (HRV) was 
taken noninvasively using the Alive® Programme. Primary outcomes include changes 
in mindfulness (Observing, Awareness, Describing, Nonjudgement and Nonreactivity), 
psychological outcomes (Resilience, Depression, Anxiety and Stress), and physiological 
wellbeing (HRV). Participants provided written qualitative accounts of their experiences 
during mindfulness activities as secondary outcomes. There were only unique within-
condition changes over time. Participants in the Control condition developed 
nonelaborative processing, whilst participants in the Music condition reported alleviated 
anxiety. Participants reported that they effectively oriented their attention to their 
respective attentional targets, labelled experiences objectively, and generalised skills 
from mindfulness sessions into daily life. Participants in the Music condition further 
described increased insight, empowerment in conscious decision-making, recognised 
links between experiences in-session and other daily experiences, and transience of 
experiences. Future research can involve larger dosages of mindfulness activities, 
extending the current protocol to suitable clinical populations, session-by-session 
tracking of all outcomes, and detailed exploration of other potential factors that may 




Mindfulness activities utilise attentional targets to enable collective development 
of sustained attention, switching attention and nonelaborative processing (Bishop et al., 
2004; Malinowski, 2013), to encourage nonjudgemental monitoring of present-moment 
experiences (Kabat-Zinn, 1994). Sustained attention involves focusing on these present-
moment experiences as they occur, whilst switching attention enables active, conscious 
shifting of attentional focus and/or scope between experiences. Nonelaborative 
processing is synonymous with acceptance, and nonevaluative stance towards 
experiences (Bishop et al., 2004).  
Attentional targets are reference points for individuals to guide their attention 
towards present-moment experiences, and to re-orient their attention back to present-
moment experiences upon detecting mind-wandering (Kabat-Zinn, 2013). The breath is 
ubiquitously used for developing mindfulness attentional skills in mindfulness activities 
as it is cyclical, yet fluctuates in response to varying situations. Mindfully focusing on 
the breath develops both sustained attention (Jha, Krompinger, & Baime, 2007; Moore, 
Gruber, Derose, & Malinowski, 2012), and switching attention (Burg & Michalak, 2011; 
Frewen, Lundberg, MacKinley, & Wrath, 2011; Kerr, Sacchet, Lazar, Moore, & Jones, 
2013). Focusing on the breath also enhances the ability to detect dysfunctional 
processes like unhelpful rumination as corresponding to different bodily sensations 
(Fuchs & Schlimme, 2009; Teasdale, 1999; Verplanken & Fisher, 2014). Individuals 
further develop nonelaborative awareness towards the links between the breath, bodily 
sensations, emotions, and thoughts (Daubenmier, Sze, Kerr, Kemeny, & Mehling, 2013).  
This study evaluates mindfulness-based stress reduction (MBSR) and 
mindfulness-based cognitive therapy (MBCT) as the two main structured mindfulness-
based interventions (Brown, Ryan, & Creswell, 2007; Keng, Smoski, & Robins, 2011). 
In MBSR, mindfulness attentional skills acquisition augmented awareness towards 
experiences, alleviated depression and anxiety (Song & Lindquist, 2015), and occurred 
before reductions in perceived stress (Baer, Carmody, & Hunsinger, 2012). Participants 
reported that mindfulness attentional skills from MBSR facilitated nonreactivity, 
nonjudgement, acceptance, and conscious decision making, thus enhancing 
psychological functioning (Cohen-Katz et al., 2005; Mackenzie, Carlson, Munoz, & 
Speca, 2007). At the same time, MBCT augmented all three mindfulness attentional 
skills and reduced self-reported depression, anxiety and stress in university students 
(Lever Taylor, Strauss, Cavanagh, & Jones, 2014). MBCT also mitigated negative 
automatic thoughts, and encouraged adaptive coping with anxiety and depressive 
symptoms (Kaviani, Hatami, & Javaheri, 2012). Participants in MBCT groups described 
101 
 
that mindfulness attentional skills enabled nonjudgement, nonreactivity, improved 
management of experiences, and reduced depressive and/or anxiety (Schoultz, Macaden, 
& Hubbard, 2016; Williams, McManus, Muse, & Williams, 2011). Exposure to 
contemporary mindfulness practice should also increase resilience, or the ability to 
bounce back from stressful events (Rice et al., 2013).  
Improvements in psychological functioning may be accompanied by increased 
physiological wellbeing, or increase in autonomic nervous system’s capacity to respond 
to environmental fluctuations (Appelhans & Luecken, 2006). Heart rate variability 
(HRV) is the main index of improved physiological wellbeing. It involves variation 
amongst the delay between two adjacent heartbeats (interbeat intervals). There is 
ambiguity regarding whether LF-HRV encompasses both sympathetic and 
parasympathetic activity together, or just sympathetic activity alone (Akselrod et al., 
1981; Houle & Billman, 1999). HF-HRV consistently represents the general capacity of 
the ANS in responding to environmental changes (Berntson et al., 1997; Malik et al., 
1996). LF-HF Ratio (proportion of LF-HRV to HF-HRV) quantifies the proportion of 
sympathetic to parasympathetic autonomic nervous system activity in HRV analysis 
(Malliani, Pagani, Lombardi, & Cerutti, 1991; Pagani et al., 1984). Exposure to 
mindfulness programmes increases HF-HRV (Ditto, Eclache, & Goldman, 2006) and/or 
decreases LF-HRV (Krygier et al., 2013), alongside reducing perceived depression, 
anxiety and stress (Delgado et al., 2010). 
As shown above, using the breath in mindfulness-based interventions have clear 
benefits in developing mindfulness attentional skills and improving psychological 
functioning and physiological wellbeing. In fact, attrition rates in mindfulness-based 
interventions are mostly comparable to that of other structured psychological 
interventions like cognitive-behavioural therapy (Fernandez, Salem, Swift, & Ramtahal, 
2015), interpersonal therapy for anxiety disorders (Markowitz, Lipsitz, & Milrod, 2014), 
and group therapy for social phobia (Hofmann & Suvak, 2006). Regardless of the above 
benefits of mindfulness-based interventions, some studies have reported the presence of 
adverse effects following exposure to mindfulness activities, particularly those 
involving formal meditation (Van Dam et al., 2018). This is because direct exposure 
towards the breath and other internal present-moment experiences that arise in 
mindfulness activities can be too intense and confronting for some individuals (Kabat-
Zinn, 1982), and can cause emergence of psychopathological symptoms like 
dissociation, re-experiencing of trauma, panic, and psychotic episodes (Van Dam et al., 
2018). The presence of such severe psychopathological symptoms can reduce emotional 
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flexibility, and hinder acquisition of mindfulness attentional skills and improvements in 
psychological functioning (Malinowski, 2013). In order to minimise the possibility of 
adverse effects occurring due to exposure to mindfulness activities, the research team 
previously carried out a three-arm parallel-group randomised controlled trial (Chapter 4), 
and chose nature sounds and music as external auditory attentional targets. This study 
sought to explore if nature sounds and music could function as viable alternatives in 
fostering mindfulness attentional skills acquisition, psychological functioning, 
physiological wellbeing, and session attendance rates. Nature sounds are beneficial 
mainly in reducing distress, anxiety and stress in healthy and clinical populations 
(Aghaie et al., 2013; Alvarsson, Wiens, & Nilsson, 2014; Benfield, Taff, Newman, & 
Smyth, 2014; Chiang, 2012; Saadatmand et al., 2013; Tsuchiya et al., 2003). Similarly, 
music exposure via passive self-regulatory music listening encourages emotional 
regulation, reduces emotional reactivity, and improves awareness towards experiences, 
(DeNora, 1999; Garrido & Schubert, 2013; Nicol, 2010; Saarikallio & Erkkilä, 2007; 
Van den Tol & Edwards, 2011; van Goethem & Sloboda, 2011; Vuoskoski, Thompson, 
McIlwain, & Eerola, 2012). These collectively enhance psychological functioning.  
In the abovementioned study, healthy adults were randomly assigned to one of 
three independent conditions (Control (Breath), Nature Sounds or Music), and attended 
a structured, eight-week programme targeting mindfulness attentional skills 
development. Each condition acquired mindfulness attentional skills in unique ways. 
The Nature Sounds and Music conditions individually showed within-condition 
reductions in depression, anxiety and stress. The Nature Sounds and Music conditions 
had significantly higher session attendance rates compared to the Control condition. 
Participants’ qualitative descriptions implied that only Nature Sounds and Music 
conditions facilitated generalisability of skills acquired from mindfulness activities into 
daily life and reinforced transience of experiences, hence facilitating nonreactivity, 
nonjudgement, conscious decision-making, and adaptive coping. All conditions were 
relatively equal in fostering the various outcomes, and this was attributed to healthy 
individuals’ high levels of functioning.  
Given the above findings, the current study seeks to explore if mindfully 
listening to music during participation in a structured group programme will alter the 
mindfulness attentional skills acquisition process in participants with a history of 
depression and/or anxiety, and consequently influence psychological functioning, 
physiological wellbeing, and session attendance. This study is a single-blind, parallel-
group randomised controlled trial. It uses the same structured mindfulness programme 
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from the abovementioned previous study, and randomly assigns participants to either 
Control (mindfulness training using the breath) or Music (mindfulness training using 
instrumental music tracks). Given the smaller population of subclinical/clinical samples 
compared to a non-clinical sample, we chose to use only music as the main external 
attentional target in mindfulness activities. Furthermore, music was chosen as the main 
external attentional target as it is considered to have higher emotive content relative to 
the breath. Given the findings of the previous study on a non-clinical population, 
decision was made to focus on music as an external attentional target, to determine if 
the findings from the non-clinical sample will also generalise to a subclinical population. 
Exploring the mechanisms (e.g., evocation of emotional experiences) involved in 
mindfully listening to music might enable exploration of how a subclinical sample 
might acquire mindfulness attentional skills to influence psychological functioning and 
physiological wellbeing.  
It is hypothesised that mindfully listening to music will alter the mindfulness 
attentional skills acquisition process, but still improve psychological functioning, 
physiological wellbeing, and session attendance. Evaluating participants’ qualitative 
data alongside quantitative information will provide detailed understanding into the 
process of mindfulness attentional skills acquisition, and its resultant changes in 
psychological functioning and physiological wellbeing.   
Methods 
Participants 
One hundred and eight individuals expressed interest for the study by emailing 
the thesis author. These individuals consist of students and staff members from various 
departments within the Murdoch University campus, and from the surrounding 
community. The study was advertised online via the university’s Staff and Student 
Announcements, and was registered prospectively and publicly on the Australian New 
Zealand Clinical Trials Registry (ACTRN: 12616001085460). All individuals went 
through a pre-screening stage, and the Structured Clinical Interview for DSM-5 (SCID-
5) (First, 2014) for more detailed screening. Individuals were included in the study if 
they had normal hearing, and participants taking psychiatric medication should have 
been on a stable (unchanged and regular) dosage of medication for at least four weeks. 
Given the exploratory nature of the study, individuals were excluded from the study if 
they reported current severe psychopathological disorders (e.g., psychotic disorders, 
post-traumatic stress disorder, complex trauma, bipolar disorder etc.), neurocognitive 
impairments (e.g., traumatic brain injury, dementia etc.), substance/alcohol misuse, 
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deliberate self-harm, and/or suicidal ideation; all of which require more specialised 
interventions. Participants were also excluded if they engaged in psychological therapy 
during the study, as this may potentially lead to conflicting messages with the current 
study (Kuyken, Crane, & Williams, 2012). 
Thirty-four adults (seven males and 27 females) eventually participated in the 
study. Participants’ mean age was 35.1 (SD = 11.3). Twenty-six participants reported a 
history of depressive and/or anxiety disorders; diagnosed based on the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5) (American Psychiatric Association, 
2013), while eight participants had experienced residual symptoms of depression and/or 
anxiety previously. Fifteen participants experienced current residual depressive and/or 
anxiety symptoms, but do not meet DSM-5 diagnostic criteria for either disorder(s). All 
detailed demographic information are listed in the Results. All participants received an 
empty 8GB Cruzer® Switch thumbdrive at the start of the study, and $20 cash at the 
end of the study. All stages of the study (see Procedure below) were conducted in a 
quiet room, free from distractions, on the Murdoch University campus. 
Materials 
The Structured Clinical Interview for DSM-5 (SCID-5) (First, 2014) was used as 
the main screening tool to assess participants’ suitability for the study, and to identify if 
participants have previously experienced any depressive and/or anxiety disorder(s). 
Furthermore, the SCID-5 was used to determine if participants currently experienced 
any severe psychopathological disorders, substance/alcohol misuse, deliberate self-harm 
and/or suicidal ideation; all of which will immediately exclude participants from the 
study (Kuyken et al., 2012). The SCID-5 is a structured interview that utilises DSM-5 
diagnostic criteria (American Psychiatric Association, 2013) to detect presence of any 
psychopathological disorders (either past or present). Participants completed the Five 
Facet Mindfulness Questionnaire (15-item FFMQ), Brief Resilience Scale (BRS), 
Depression Anxiety Stress Scale-21 (DASS-21), and customised session rating 
questionnaire (see Appendix F) after every session. They completed the Outcome 
Rating Scale (ORS) at the start of every session. 
This study targeted Observing, Acting with Awareness (Awareness), Describing, 
Accepting without Judgement (Nonjudgement), and Nonreactivity as five distinct 
mindfulness facets via the 15-item FFMQ. Cronbach’s α for the abbreviated three-item 
subscales on the 15-item FFMQ ranged from 0.60 to 0.94 (Gu et al., 2016). Observing 
involves noticing present-moment experiences, whereas Awareness refers to attending 
to immediate experiences and directing attention back to the present moment upon 
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detection of distractions (Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006). These 
authors add that Describing refers to objective labelling of experiences, Nonjudgement 
involves taking an objective stance towards experiences, and Nonreactivity refers to 
allowing experiences to come and go without getting drawn towards them. Our study 
uses Observing and Awareness to assess the skill of sustained attention and switching 
attention (respectively). Describing, Nonjudgement and Nonreactivity are regarded as 
aspects of nonelaborative processing. 
Psychological outcomes include resilience, depression, anxiety and stress. The 
BRS was used to assess resilience as the ability to bounce back from stressful events 
(Smith et al., 2008). The DASS-21 quantified depression, anxiety and stress (Lovibond 
& Lovibond, 1995). The DASS-21 is a valid measure for tracking change across the 
course of interventions in clinical populations, particularly if the population comprises 
mainly individuals with depressive and/or anxiety disorders (Ng et al., 2007). Individual 
subscales on the DASS-21 also generally have high internal consistency (Cronbach’s α 
ranging from 0.82 to 0.90) in healthy adult populations (Henry & Crawford, 2005). 
HRV functioned as an index of physiological wellbeing for the current study (Berntson 
et al., 1997; Malik et al., 1996). LF-HRV, HF-HRV and LF-HF Ratio (frequency-
domain components of HRV) were noninvasively assessed using the Alive® 
Programme (Somatic Vision, 2011) as aspects of physiological wellbeing. LF-HRV and 
HF-HRV readings are obtained via five-minute HRV recordings, as five-minute HRV 
recordings enable clear and sufficient distinction of LF-HRV and HF-HRV components 
(Malik et al., 1996). The Alive® Programme was installed on a Hewlett-Packard g6 
Pavilion laptop, and sensors were attached to the laptop. 
The ORS tracked participants’ general perceived psychological functioning 
during the sessions. Lower scores (particularly overall scores below 25) indicate 
possible psychological distress (Miller, Duncan, Brown, Sparks, & Claud, 2003). The 
ORS was not analysed as an outcome measure. Instead, it allowed the research team to 
detect any adverse events that might have occurred during the programme, and to ensure 
that participants were able to cope with the mindfulness activities throughout the 
programme.  
Participants provided written descriptions of their experiences during 
mindfulness activities in a session rating questionnaire. With participants’ informed 
consent, their written descriptions were grouped based on individual, de-identified case 




 Session objectives and instructions for all mindfulness activities were adapted 
from a standardised Mindfulness Based Cognitive Therapy (MBCT) protocol (Segal, 
Williams, & Teasdale, 2002). Session plans for the Music condition was identical to 
that of the Control condition, except that mindfulness activities involved focusing on 
music, instead of the breath. The Control condition did not involve any soundtracks. 
Twelve unique classical instrumental music tracks were selected for the Music 
condition (see Chapter Appendix). Some of the music tracks involved only one 
instrument (piano or cello), while other music tracks involved an ensemble of either two 
(piano and violin) or up to three different instruments (piano, violin and cello). All the 
music tracks were approximately four to seven minutes long. All sound tracks were 




Pre-Screening and Interview. Participants first went through an individually 
conducted, 15-20 minute pre-screening phone interview with the thesis author to ensure 
that they fulfilled the study’s criteria. Participants who met at least one exclusion 
criteria were recommended appropriate agencies that would provide more suitable 
interventions, and were excluded from the study.  
 Suitable participants then met with the researchers individually for the screening 
interview. In this interview, participants read an information letter, and signed a consent 
form. They then completed the DASS-21, and were screened in detail for their 
suitability for the study through the Structured Clinical Interview for DSM-5 (SCID-5) 
(First, 2014). This interview lasted around 90-120 minutes. All participants were 
immediately informed of the SCID-5 outcome, and participants who were deemed 
unsuitable for the study based on the above exclusion criteria (see Participants) were 
recommended more suitable, specialised psychological services.  
 Randomisation of Participants. Immediately after the SCID-5 interviews, 
eligible participants signed up for one of four given timeslots, and were informed that 
they were to stay in the same timeslot for the whole study. Two session timeslots 
correspond to Control; another two session timeslots correspond to Music. Simple 
randomisation was done using folded slips of paper labelled with the session timeslots. 
The folded slips of paper were shuffled and tossed into each of the labelled containers 
(Ctrl for "control" and Mus for "music"). Each slip was then opened one by one. 
                                                          
2
 There were no major changes to the methods or outcome measures after the study commenced. No 
interim analyses were conducted for the duration of the study (CONSORT 2017 items 3b, 6b and 7b).  
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Participants were blinded to their assigned condition, and stayed in the same condition 
throughout the study. 
Pre-Group Sessions. Eligible participants’ HRV was taken individually during 
a pre-group session. Participants attached finger sensors to the index, third and fourth 
fingers on their preferred hand. They were then instructed to sit still, in a comfortable 
position, to breathe in their natural rhythm, and to inform the researcher when they felt 
settled and ready. HRV measurement was then carried out for approximately five 
minutes. Participants then removed the sensors upon completion of HRV measurement. 
Participants also completed the FFMQ, BRS and DASS-21 before the start of the first 
session.  
 Group Sessions. All eligible participants attended a total of eight weekly group 
sessions of up to 10 participants, all of which were carried out in a quiet room free from 
distractions. All group sessions were facilitated by the thesis author and co-facilitated 
by a clinical psychologist trainee, both of which were under the supervision of a trained 
clinical psychologist. All co-facilitators were blinded to the random allocation process 
(i.e. they were not involved in randomisation, and were not informed which condition 
they were allocated to, until the third group session). All sessions commenced with an 
introduction on the mindfulness attentional skills of interest. Participants engaged in 
two mindfulness activities per session. They engaged in only one mindfulness activity 
for the first and final (eighth) sessions. Each mindfulness activity was accompanied by a 
short group discussion, during which participants were invited to share their experiences. 
Participants also completed the required questionnaires for that session.  
 All participants first went through two mindfulness orientation sessions 
(Sessions 1-2). The mindfulness orientation sessions familiarised participants with the 
three mindfulness attentional skills (sustained attention, switching attention and 
nonelaborative processing) and concepts targeted in contemporary mindfulness practice. 
In the first session, participants engaged in guided Mindful Eating. In the second session, 
participants engaged in Mindfulness of Hands, and a short Body Scan (Segal et al., 
2002). Participants then focused on different attentional targets from the third to eighth 
sessions. The Control condition involved instructing participants to orient their attention 
to the breath in mindfulness activities, using an adapted Mindfulness of the Breath and 
Body script in MBCT (Segal et al., 2002). The Music condition involved orienting 
attention to distinct music tracks as attentional targets. 
 The third to fifth sessions focused on developing sustained attention, with 
nonelaborative processing emphasised moderately. Participants were introduced to their 
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respective attentional targets, and told that they could use these attentional targets to 
guide their attention from moment to moment. For the Control condition, participants 
were instructed to focus on the moment to moment progression of the breath, in one part 
of their bodies (either chest, stomach or throat/nose area). For the Music condition, 
participants were instructed to focus on the music track and to track their progression 
from moment to moment. Participants were reminded to direct their attention back to 
their respective attentional targets each time they detected mind-wandering. 
In the sixth and seventh sessions, switching attention was strongly emphasised, 
and nonelaborative processing was emphasised moderately. For the Control condition, 
participants were instructed to pay attention to their breath in one chosen part of their 
bodies, and to switch their attention to another chosen part of their bodies, when cued. 
They could also choose to expand their awareness to include other sensations that they 
might have noticed, when the cue was given. Similarly, for the Music condition, 
participants were instructed to first focus on one distinct type of sound, and to switch 
their attention to another type of sound within the track. Alternatively, they could 
choose to expand their awareness to incorporate all sounds within the track as well as 
other experiences that they might have noticed. For the sixth session, music tracks 
consisted of two distinct types of sounds, but for the seventh session onwards, music 
tracks consisted of up to three distinct types of sounds. 
The eighth (last) session placed strong emphasis on nonelaborative processing 
and some emphasis on switching attention. For the Control condition, participants were 
first instructed to focus on the moment-to-moment progression of their breath in one 
part of their bodies, and were then cued to expand their awareness to incorporate other 
bodily sensations or any experiences that they might have noticed. For the Music 
condition, participants were first instructed to focus on the moment-to-moment 
progression of one type of musical instrument, respectively. Subsequently, participants 
were cued to expand their awareness to incorporate other types of musical instruments, 
as well as any other experiences that they might have noticed. They were also informed 
that they could choose to incorporate as many experiences as they wished to.  
Post-Group Sessions. Participants each went through an individually-conducted 
post-group session after completing the eight group sessions. They completed the 
FFMQ, BRS and DASS-21; and their HRV was taken using the same procedures above. 





Participant Flow and Baseline Information. Participants’ demographic 
information was obtained from the SCID-5. Participants’ history of depression and/or 
anxiety, presence of residual symptoms, previous engagement with psychological 
therapy, and prescribed psychiatric medication (past and/or present) are documented in 
Table 1.  
Quantitative Findings. All between-condition and within-condition changes in 
mindfulness (Observing, Awareness, Describing, Nonjudgement, and Nonreactivity), 
psychological (Resilience, Depression, Anxiety and Stress) and physiological outcomes 
(LF-HRV, HF-HRV and LF-HF Ratio) were analysed using linear mixed modelling, 
consistent with the intention to treat approach (Moher et al., 2010; Newell, 1992). Prior 
to data analysis, LF-HRV and HF-HRV were converted to normalised units (nu), to 
remove the effects of large variability in HRV due to sample size (Malliani et al., 1991). 
LF-HRV, HF-HRV and LF-HF Ratio are presented together to provide a representation 
of the proportion of sympathetic to parasympathetic activity in HRV analysis (Burr, 
2007). Changes in all outcomes were analysed by comparing baseline (pre-intervention) 
and post-intervention data. Increased scores indicate improvements in FFMQ facets, 
Resilience and HF-HRV, while decreased scores indicate improvements in Depression, 
Anxiety, Stress, LF-HRV, and LF-HF Ratio.  
Mean number of sessions attended and percentage of sessions attended were 
calculated using the formulae shown below: 
Mean Session Attendance per Condition =
No. of Sessions Attended across eight sessions
Total No. of Participants
 
% Session Attendance per Condition= 
Mean Session Attendance x 100%
8
 
The mean session attendance per condition was then converted to a Z-score, 
standardising for sample size (n = 34). The differences in mean number of sessions 
attended across all conditions were then analysed via a univariate between-conditions 
ANOVA with condition as a fixed effect. 
Qualitative Findings. Participants’ written descriptions of their experiences 
during mindfulness activities were obtained from the session rating questionnaires, and 
grouped based on individual, de-identified participant case files. Written descriptions 
were quoted verbatim, where possible. All responses were compiled together into a 
single list following the group programmes regardless of assigned condition (Control or 
Music), and any repetitions in responses were removed. All qualitative data were 
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analysed using content analysis (Elo & Kyngäs, 2008) due to brief nature of participants’ 
descriptions. Key themes were derived based on participants’ qualitative accounts. 
These themes were also given specific definitions. Participants’ responses were then re-
evaluated to ensure that they were consistent with theme definitions. Qualitative 
analyses also involved identifying commonalities between conditions, and any distinct 
experiences unique to each condition. The final themes are elaborated in detail below.  
Results 
Participant Flow and Baseline Information 
Recruitment and administration of all abovementioned procedures for the study 
occurred between January and July 2017
3
. Of the 34 participants included for the study, 
76.5% had a history of depressive and/or anxiety disorder (n = 26). Approximately 44.1% 
of participants (n = 15) reported experiencing current residual depressive and/or anxiety 
symptoms, but did not meet diagnostic criteria for any depressive and/or anxiety 
disorders. Table 1 provides full participant demographic information. 
About two weeks after all SCID-5 interviews were completed, one of the 
research team members carried out the randomisation. During the course of the 
intervention itself, two participants from Control were lost to follow-up, and three 
participants were lost to follow-up from Music. Loss to follow-up occurred mainly due 
to attrition. There were no adverse events reported during the programme (i.e., no 
escalation of psychopathological symptoms like dissociation, re-experiencing of trauma, 
or panic). All participants who completed baseline measures (including those who 
dropped out from the sessions) were included in the data analyses (Fisher et al., 1990). 
Figure 1 provides details on participant flow in the current study. 
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Participant demographic information 
Demographic Information Baseline Statistical Information 
All Control Music 
Participant 
Demographics 
Total Participants 34 16 18 
Males (%) 7  3 4 
Females (%) 27 13 14 
Mean Age (SD) 35.1 (11.3) 38.8 (11.6) 31.1 (10.1) 
Psychiatric 
History 




26 (76.5) 14 (87.5) 12 (66.7) 




8 (23.5) 2 (12.5) 6 (33.3) 




15 (44.1) 7 (43.8) 8 (44.4) 
Past Psychological Therapy (%)
^
 23 (67.6) 12 (75.0) 11 (61.1) 
Past Psychiatric Medication (%)
^
 17 (50.0) 10 (62.5) 7 (38.9) 
Current Psychiatric Medication (%)
^
 12 (35.3) 6 (37.5) 6 (33.3) 
Note: 
#All diagnoses were made based on the SCID-5. Participants who report residual symptoms do not meet DSM5 diagnostic criteria 
for any disorder(s); but report presence of at least one symptom specific to the disorder(s). 
^Examples of psychological therapy include dialectical behaviour therapy (DBT), cognitive-behavioural therapy (CBT), and 
Rogerian therapy. Categories of psychiatric medication include benzodiazepines, selective serotonin reuptake inhibitors (SSRIs), 
and mood stabilisers. 






Figure 1. Study flow diagram, including attrition. Pre-screening and follow-ups were 
conducted by the thesis author alone. SCID-5 interviews were conducted by the thesis 
author and a clinical psychologist trainee. Group sessions were facilitated by the thesis 





 Between-Condition Changes. There were no significant between-condition 
differences at baseline (mean difference = 0.61, p = 0.446, 95% CI [-1.00, 2.22] and 
post-intervention (mean difference = 0.62, p = 0.495, 95% CI [-1.23, 2.47]) for 
Observing. There were also no significant between-condition differences at baseline 
(mean difference = -0.31, p = 0.664, 95% CI [-1.73, 1.12]) and post-intervention (mean 
difference = -0.08, p = 0.937, 95% CI [-2.05, 1.90]) for Awareness. Similarly, there 
were no significant between-condition differences at baseline (mean difference = 1.10, p 
= 0.194, 95% CI [-0.59, 2.80]) or post-intervention (mean difference = 2.23, p = 0.099, 
95% CI [-0.46, 4.93]) for Nonjudgement.  
There were no significant between-condition differences at baseline (mean 
difference = -0.01, p = 0.957, 95% CI [-0.54, 0.51]) and post-intervention (mean 
difference = -0.01, p = 0.985, 95% CI [-0.69, 0.68]) for Resilience. The same pattern of 
findings occurred for Depression at baseline (mean difference = 0.51, p = 0.796, 95% 
CI [-3.51, 4.53]) and post-intervention (mean difference = -0.96, p = 0.655, 95% CI [-
4.76, 3.04]). These findings were also evident in Anxiety at baseline (mean difference = 
-0.41, p = 0.769, 95% CI [-3.22, 0.40]) and post-intervention (mean difference = -0.14, 
p = 0.861, 95% CI [-1.81, 1.52]). Between-condition differences for Stress at baseline 
(mean difference = 3.35, p = 0.052, 95% CI [-0.04, 6.75]) and post-intervention (mean 
difference = 1.72, p = 0.380, 95% CI [-2.25, 5.71]) were not statistically significant. 
Likewise, between-condition differences for LF-HRV at baseline (mean difference = 
2.94, p = 0.612, 95% CI [-8.77, 14.7]) and post-intervention (mean difference = -3.83, p 
= 0.559, 95% CI [-17.2, 9.50]) were not statistically significant. The same result 
occurred for HF-HRV at baseline (mean difference = -2.50, p = 0.665, 95% CI [-14.2, 
9.16]) and post-intervention (mean difference = 3.84, p = 0.556, 95% CI [-9.41, 17.1]). 
Lastly, there were no between-condition differences for LF-HF Ratio at baseline (mean 
difference = -0.10, p = 0.767, 95% CI [-0.75, 0.56]) and post-intervention (mean 
difference = -0.08, p = 0.881, 95% CI [-1.22, 1.06]). 
Describing was significantly higher at baseline for Control than Music (mean 
difference = 2.23, p = 0.020, 95% CI [0.39, 4.21]), but not at post-intervention (mean 
difference = 2.08, p = 0.108, 95% CI [-0.49, 4.64]). There were no significant 
differences in Nonreactivity at baseline (mean difference = -0.49, p = 0.633, 95% CI [-
2.58, 1.59]). Nonreactivity was significantly higher in Music compared to Control at 
post-intervention (mean difference = -2.51, p = 0.014, 95% CI [-4.47, -0.55]). Table 4 
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(Chapter Appendix) provides full representation of all between-condition differences at 
baseline and post-intervention. 
 Within-Condition Changes. Tables 2-3 (Chapter Appendix) provide full 
statistical information for all within-condition changes. Each condition had unique 
changes in mindfulness outcomes. The Control condition showed significant 
improvements in Nonjudgement (mean difference = 2.87, p = 0.014, 95% CI [0.62, 
5.13]). There were no significant improvements in Observing or Awareness (all p>0.10). 
Interestingly, Describing and Nonreactivity scores decreased, but these were also not 
significant (all p>0.10). For the Music condition, improvement in Nonreactivity was not 
significant (mean difference = 1.80, p = 0.067, 95% CI [-0.13, 3.73]). There were no 
significant improvements in Observing, Awareness, Describing and Nonjudgement 
either (all p>0.10). Figure 2 below represents all within-condition changes for the 
FFMQ facets. 
 
Figure 2. Mean within-group difference scores for FFMQ facets. Asterisks indicate 
statistically significant within-condition differences. Error bars represent the standard 
error of the individual mean difference scores. Increase in facet scores (i.e., positive 
mean difference scores) represents an improvement in that particular facet. 
 Each condition also showed unique changes in psychological functioning and 
physiological wellbeing. For Control, improvements in Anxiety (mean difference = -
2.31, p = 0.052, 95% CI [-4.64, 0.02]) and Stress (mean difference = -3.53, p = 0.061, 
95% CI [-7.23, 0.17] were not significant. There were also no significant improvements 
in Resilience and Depression (all p>0.10). LF-HRV and LF-HF Ratio increased while 
HF-HRV decreased – but these were also not significant (all p>0.10). The Music 
115 
 
condition had significant reductions in Anxiety (mean difference = -2.58, p = 0.023, 95% 
CI [-4.79, -0.37]). However, there were no significant improvements in Resilience, 
Depression or Stress (all p>0.10). LF-HRV and LF-HF Ratio increased while HF-HRV 
decreased – but these were also not significant (all p>0.10). Changes in all these 
outcomes are represented in Figures 3 and 4 below. 
 
Figure 3. Mean within-group difference scores for all psychological outcomes 
(resilience, depression, anxiety and stress). Asterisks indicate statistically significant 
within-condition differences. Error bars represent the standard error of the individual 
mean difference scores. For this graph, the Y-axis was deliberately inversed. Increase in 
resilience (i.e. positive mean difference score) signifies improvements in the ability to 
bounce back from stressful events, whilst decrease in depression, anxiety and stress (i.e. 
negative mean difference scores) show symptom alleviation and subsequent 




Figure 4. Mean within-group difference scores for all physiological outcomes (LF-HRV, 
HF-HRV and LF-HF Ratio). All outcomes are in normalised units (nu). A combination 
of decreased LF-HRV and increased HF-HRV (and consequently decreased LF-HF 
Ratio) represents improved physiological outcomes. Error bars represent the standard 
error of the individual mean difference scores. 
Session Attendance. The Music condition (Z = 0.013, SD = 0.99, percentage of 
sessions attended = 68%) had slightly higher session attendance rates than the Control 
condition (Z = SD = -0.015, SD = 1.04, percentage of sessions attended = 67.2%). 
There were no significant main effects in session attendance (F (1, 32) = 0.007, p = 
0.935).  
Qualitative Outcomes 
Five key themes were identified based on participants’ written accounts of their 
experiences during mindfulness activities. The themes include “noticing”, “awareness”, 
“labelling”, “choosing” and “transience”. “Noticing” involves orienting to attentional 
targets from moment to moment, and directing attention back to attentional targets upon 
detection of mind-wandering. “Awareness” includes noting simultaneously-occurring 
experiences, nonreactivity, nonjudgement, and recognising changes in experiences as 
they occur. “Labelling” refers to adding brief descriptions to experiences. “Choosing” 
involves generalising skills learnt from mindfulness sessions into daily life, and 
“transience” is defined as acknowledging the impermanence of experiences. The key 
themes are consistent with important principles of mindfulness practice (present-
moment orientation and nonjudgement; Kabat-Zinn, 2013).  
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All themes and examples of participants’ responses (de-identified using specific 
alphabetical codes unique to each individual participant) are compiled in Table 5 in the 
Chapter Appendix. All participants described consciously re-orienting their attention to 
the respective attentional targets following mind-wandering (“noticing”). For example, 
CK (Control) also described that she “noticed [her] mind wandering now, and can 
refocus [her] attention quicker in everyday life.” MF also mentioned that she “noticed 
notes going up and down when [she] was tracking the music from moment to moment.” 
All participants also reported using unique approaches to focus on moment-to-
moment progression of attentional targets (“noticing”). For example, CA (Control) 
reported using counting, and found that “the focus on numbers (1-2, and 1-2 again) 
helped as well as visualising the spotlight on [her] breathing”. Similarly, CB (Control) 
reported that she previously “used a 4-breath count but it was more related to calming 
down rather than being mindful”. ME (Music) noted specific attentional anchors within 
the music. She mentioned that she found the “[first track in the session] easy to focus on 
- despite it having many layers. [She] noticed that there were points where the notes 
"clashed", and [she] found that was effective in anchoring [her] attention”. Additionally, 
MG (Music) felt that “music [was] a good way to keep [her] mind focused…[as she] 
focused on the music’s variation in highs and lows. [She found it] easy to guide the 
mind back when it went wandering on other things”. 
Participants in both conditions also mentioned that they briefly labelled their 
experiences (“labelling”). In fact, participants generally noted perceived improvements 
in their wellbeing following the sessions. For example, CL (Control) reported feeling 
“more clear and grounded”, whilst CN (Control) felt “calm, alert and optimistic [after 
the sessions]”. Likewise, MO (Music) reported feeling “pleasant familiarity when 
listening to the music”, while MP felt “happiness and enjoyment when listening to the 
music”. Similarly, MQ felt “relaxed and focused, zoned in, distant from situation, yet 
alert - when [she] was listening to the music.” 
Participants reported generalising skills from mindfulness sessions into daily life 
(“choosing”) in both conditions, albeit in different ways. For example, CP (Control) 
reported that she tried to “incorporate some of the mindfulness techniques taught in 
mindful art therapy classes”. CR (Control) described “using the [mindful] breathing 
exercises to help fall asleep at night now”. Furthermore, MT (Music) revealed that “the 
sessions really helped me in developing nonjudgemental awareness and nonreactivity, 
especially in real life situations”. MU (Music) added that she was “encouraged to do 
more mindfulness practice after the programme.” Participants in the Music condition 
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provided more elaborate accounts of their experiences during mindfulness activities 
than the Control condition (“awareness”). These participants noted detailed changes in 
their wellbeing following the sessions. For example, MM (Music) reported feeling 
“very calming and soothing once attention was drawn to the music itself, rather than the 
association [between the music and memories about my family]”, whilst MK (Music) 
felt “[a] bit unhappy [at the start]…so the session made me feel better”. Most 
participants in the Music condition reported experiencing imagery and emergence of 
autobiographical memories whilst listening to the music tracks. For example, MH 
(Music) described that when she “was listening to the music, images of being at 
concerts when I was young [occurred]. A memory that I used to perform [ballet dances] 
when I was listening to classical music like this [came up].” Likewise, MK (Music) was 
reminded of “sitting there with my Dad listening to classical music”, and he visualised 
“[how] a piano player would play [the music]”.  
Some participants in the Music condition reported linking their experiences in-
session with that of specific experiences in their daily lives (e.g., “I felt calmness, and 
likened one track to indecisiveness I feel in my own life”). Participants in the Music 
condition additionally reported enhanced insight and empowerment in making 
conscious decisions. For example, MS (Music) described that she “felt informed about 
different ways to [manage] my own mindfulness [practice].” Similarly, MM (Music) 
explained that “[attending the sessions] made me reinforce the [conscious choices] I 
have over my reactions and ability to take control and guide myself.” Likewise, MW 
(Music) felt “somehow a bit rejuvenated and confident that I will be able to redirect my 
focus and priorities”. Two participants from the Music condition also noted “transience” 
of experiences (e.g., MZ described that “for the first track, [she] noticed piano, dancing, 
and sound waves imagery. For the second track, sadness at the start, then relaxation”, 
and MM mentioned that “the music lent itself well to moving and transitioning focus”). 
To summarise, all participants were able to orient attention effectively to their 
respective attentional targets, used brief and objective labels for their experiences, and 
generalised skills learnt in-session into daily life, albeit in different ways across 
conditions. Participants in the Music condition recognised particularly detailed changes 
in their wellbeing following sessions, noted imagery, autobiographical memories, and 
linked their experiences in-session with other daily experiences. Additionally, 
participants in the Music condition perceived empowerment and insight into conscious 





 The current study sought to evaluate if music is a viable alternative attentional 
target in altering the process of mindfulness attentional skills acquisition and wellbeing 
in mindfulness activities, in individuals with a history of depression and/or anxiety. 
Participants either mindfully focused on the breath (Control) or instrumental music 
tracks (Music) throughout a structured eight-week programme. All participants 
completed various self-report and physiological outcome measures.  
 To summarise, each condition showed unique within-condition changes only. 
Combining the breath with mindfulness activities enhanced Nonjudgement only, while 
combining music with mindfulness activities alleviated anxiety. Overall, there were no 
significant within-condition improvements in resilience, depression, stress, or any of the 
physiological measures (LF-HRV, HF-HRV and LF-HF Ratio) in both conditions. 
Qualitative analyses revealed that all participants effectively oriented their attention to 
the respective attentional targets, were able to label experiences objectively, and were 
able to generalise techniques in-session into daily life. Participants in the Music 
condition additionally reported increased insight and empowerment in conscious 
decision-making, increased ability to link their experiences in-session with that of real-
life experiences, notice detailed changes in wellbeing following sessions, and recognise 
the transient nature of experiences. 
Improvements in Nonjudgement in the Control condition are consistent with 
findings from our previous study (see Introduction). Furthermore, our current findings 
are in line with Baer et al. (2012), who demonstrated that MBSR, which primarily uses 
the breath in guiding mindfulness skills acquisition, facilitates development of 
Nonjudgement early in the intervention process. Focusing on the breath in mindfulness 
activities may have enhanced participants’ awareness towards specific bodily sensations 
corresponding to dysfunctional processes like rumination (Fuchs & Schlimme, 2009; 
Teasdale, 1999; Verplanken & Fisher, 2014), thus eventually facilitating nonevaluative 
awareness towards such changes. Interestingly, focusing on the breath did not 
significantly improve sustained attention. Such findings contradict the idea that the 
breath’s consistent, regular rhythm can foster sustained attention over time (Jha et al., 
2007; Moore et al., 2012). It is possible that development of other skills like 
nonelaborative processing preceded development of sustained attention in this study. 
This study also indicated that focusing on the breath did not confer significant 
improvements in switching attention, thus contradicting findings by Kerr et al. (2013). 
This is because switching attention was emphasised in the later part of the programme 
120 
 
for only two sessions. Participants may not have had sufficient exposure to activities 
facilitating development of switching attention, and hence did not fully grasp the 
concept of switching attention.  
In addition, changes in depression, anxiety and stress in the Control condition 
were not statistically significant. This finding fails to replicate studies that outline the 
benefits of the breath in reducing psychopathological symptoms in subclinical 
populations (Baer et al., 2012; Lever Taylor et al., 2014). It is possible that focusing 
internally on the breath – which is a neutral attentional target – led to orientation of 
attention specifically to corresponding bodily sensations instead of other experiences 
like emotions and/or thoughts (Kabat-Zinn, 2013), and so participants deliberately used 
the breath to guide moment-to-moment awareness and increasing nonjudgement only. 
Additionally, participants received a lower dosage of mindfulness practice, and did not 
engage in mindfulness homework outside sessions, and so their exposure to mindfulness 
activities was considerably lower than that of existing mindfulness-based interventions 
like MBSR and MBCT (Kabat-Zinn, 2013; Segal et al., 2002). If this is so, participants 
may have then required more guidance in developing skills to manage their emotional 
experiences in order for subsequent adaptive management of wellbeing. Furthermore, 
participants may also need specific guidance in using bodily sensations to recognise and 
objectively label their emotional experiences in-session (Farb et al., 2010). Regardless, 
these findings indicate that the breath may still be effective specifically in allowing 
mindfulness attentional skills acquisition in subclinical contexts. 
The Music condition improved in all mindfulness attentional skills, but none of 
the improvements were statistically significant. The findings suggest that although the 
programme emphasised mindfully orienting towards specific aspects of the music 
(DeNora, 1999; Nicol, 2010), participants in the Music condition were still inevitably 
exposed early and frequently to more prominent fluctuations in emotional experiences 
(Eckhardt & Dinsmore, 2012) compared to the Control condition. Music has strong 
influences on emotional perception (Juslin & Laukka, 2004) and evocation (Juslin & 
Västfjäll, 2008) compared to using the breath in mindfulness activities. Participants thus 
had to simultaneously learn new strategies to cope with their emotional experiences 
(Garrido & Schubert, 2013; Saarikallio & Erkkilä, 2007; van Goethem & Sloboda, 2011) 
alongside acquiring the targeted mindfulness attentional skills. This may have led to 
other changes prior to mindfulness attentional skills acquisition, such as improvements 
in psychological functioning (see below). 
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Our study demonstrated that participants in the Music condition reported 
significantly reduced anxiety. The current study’s findings suggest that participants in 
the Music condition may have voluntarily engaged in the mindfulness activities for 
other utilitarian purposes, such as rejuvenation and/or relaxation (Scherer, 2004), 
alongside developing coping skills towards emotional experiences and mindfulness 
attentional skills acquisition. Combining music with mindfulness activities was 
beneficial in enhancing psychological functioning, regardless of whether individuals 
belonged to a healthy or subclinical population. Furthermore, our findings suggest that 
mindfully listening to music potentially provided participants with the opportunity and 
structured space to empathise with (Kreutz, Schubert, & Mitchell, 2008), or seek solace 
with the music (Saarikallio & Erkkilä, 2007). This might possibly allow improvements 
in psychological functioning through reducing emotional reactivity and developing 
awareness towards experiences, hence facilitating emotional regulation as well (Garrido 
& Schubert, 2013; Saarikallio & Erkkilä, 2007; van Goethem & Sloboda, 2011). 
Overall, this finding extends results from the previous study (see Introduction for 
details), which demonstrated that the Music condition facilitated reductions in 
depression, anxiety and stress in healthy adults. Clearly, replacing the breath with music 
in mindfulness activities is also beneficial in alleviating psychopathological symptoms 
in individuals with a history of depression and/or anxiety (Eckhardt & Dinsmore, 2012).  
Improvements in psychological functioning in only the Music condition may be 
elucidated by participants’ qualitative descriptions in-session. Whilst all participants 
described mindfully orienting to respective attentional targets, labelling experiences 
objectively, and generalising skills from sessions to daily life, participants in only the 
Music condition reported additional benefits. Specifically, participants in the Music 
condition reported enhanced insight and empowerment in making conscious decisions. 
Participants in the Music condition also reported linking their experiences in-session 
with that of their own real-life experiences more coherently. Furthermore, participants 
in the Music condition were more articulate in describing their experiences in-session, 
noted imagery during the mindfulness activities, and recognised transience of 
experiences.  
These qualitative findings suggest that mindful music listening can improve 
participants’ articulation of specific emotional experiences evoked through music 
(Eckhardt & Dinsmore, 2012). Additionally, mindfulness group facilitators can use 
participants’ description of experiences evoked through music, link them to participants’ 
daily experiences, to develop clarity in labelling emotional states (Van den Tol & 
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Edwards, 2011; Vuoskoski et al., 2012), and differentiate past and present experiences 
(Saarikallio & Erkkilä, 2007). Overall, these qualitative findings may imply that using 
music in mindfulness activities enhances acknowledgement of transient experiences, 
clarity and awareness towards unique experiences (as demonstrated by increased ability 
to articulate experiences, recognition of imagery and/or autobiographical memories 
evoked through music listening). Mindfully listening to music can also encourage 
nonjudgement, nonreactivity, and adaptive coping (Cohen-Katz et al., 2005; Mackenzie 
et al., 2007; Schoultz et al., 2016). 
Interestingly, there were no significant differences in session attendance between 
Control and Music conditions. The results imply that the breath and music tracks were 
equally effective in maintaining session attendance, in individuals with a history of 
depression and/or anxiety. This finding can potentially be accounted for by our other 
qualitative findings. As mentioned above, all participants described mindfully focusing 
on their respective attentional targets effectively, labelled their experiences objectively, 
and generalised skills from the mindfulness sessions to daily life. Consequently, 
participants perceived that the sessions helped in improving their wellbeing, and in 
consciously managing different aspects of their daily lives. These findings imply that 
participants’ motivation to attend sessions was reinforced via first-hand experiencing of 
benefits of mindfulness activities, regardless of whether they mindfully focused on the 
breath, or music. As the present study recruited individuals with a history of depression 
and/or anxiety, it is possible that these individuals are more motivated to maintain and 
improve their psychological functioning, compared to healthy individuals who are at 
relatively higher levels of functioning. However, this should be evaluated in more detail 
in future studies. Regardless, these findings indicate that altering the process of 
mindfulness attentional skills acquisition through replacing the breath with music in 
mindfulness activities is beneficial in encouraging participants’ session attendance and 
conscious decision-making to adaptively cope with daily experiences.  
Physiological wellbeing did not improve in the Control condition, thus 
contradicting studies that demonstrated improvement in physiological wellbeing 
following exposure to mindfulness programmes involving the breath (Ditto et al., 2006; 
Krygier et al., 2013). There were no significant improvements in physiological 
wellbeing following exposure to the Music condition, and hence these findings did not 
align with studies that showed improvements in physiological wellbeing following 
exposure to self-regulatory music listening in healthy populations (Latha, Srikanth, 
Sairaman, & Dity, 2014).  
123 
 
 Overall, there was a general lack of between-condition differences for most 
outcomes. This may be attributed to the large overlaps in mindfulness session plans 
across conditions. Session plans and mindfulness attentional skills targeted per session 
were identical across all conditions, but mindfulness activities were modified such that 
participants either mindfully focused on the breath or music. Because of large overlaps 
of mindfulness session plans, participants in both conditions would have been exposed 
to the same mindfulness attentional skills training from session to session, albeit using 
different mindfulness activities, and any between-condition differences in terms of 
mindfulness attentional skills acquisition trajectories were less likely to occur. 
Furthermore, participants in this study were also mostly high-functioning (Kuyken et al., 
2012), apart from some who reported experiencing residual symptoms of depression 
and/or anxiety. Due to the relatively high-functioning nature of participants, 
improvements in mindfulness attentional skills, psychological and/or physiological 
wellbeing was considered relatively small, thus culminating in a lack of between-
condition differences for this study’s outcomes. Additionally, the current study used a 
brief, condensed duration (one-hour sessions) as we sought to explore mindful music 
listening as an alternative to the breath as a target for attention. Existing mindfulness-
based interventions, in contrast, involve two-hour sessions with daily mindfulness 
homework outside sessions (Kabat-Zinn, 2013; Segal et al., 2002). The low dosage of 
mindfulness exposure in the current study potentially contributed to lack of between-
condition differences across outcomes, alongside relatively smaller increments in 
mindfulness attentional skills and wellbeing. 
 In general, this study provided some initial support for using music as an 
attentional target to alter the process of mindfulness attentional skills acquisition, and 
contribute to improvements in psychological functioning. Alleviations in anxiety 
symptoms specifically in the Music condition may be suggested by participants’ reports 
on improved understanding towards their experiences, perceived confidence in making 
conscious everyday decisions, ability to draw parallels between experiences in-session 
and other daily experiences, and acknowledging the transience of experiences. Whilst 
these suggestions are speculative, it may be worth further exploration.  
 This study has a number of limitations. Firstly, the present study involved an 
abbreviated mindfulness programme without assigned mindfulness homework, and so 
dosage of mindfulness practice is low. Future studies could increase the dosage of 
mindfulness practice across conditions (e.g., longer session duration with more frequent 
sessions during the week), to determine whether increased mindfulness practice is 
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required to achieve improved effects between-conditions. Secondly, the findings in the 
present study apply specifically to suitable, subclinical populations, and cannot be 
generalised to clinical populations. To address this shortcoming, the next step can 
involve recruiting suitable clinical populations (e.g., individuals with recurrent 
depression or generalised anxiety disorder) (Keng et al., 2011), to determine if any 
between-condition differences will emerge following mindfully listening to music. 
Thirdly, the present study involved pre-intervention and post-intervention analyses only, 
and hence detailed changes in mindfulness attentional skills and psychological 
functioning were not elucidated. Future research could examine session-by-session 
progression of mindfulness attentional skills and psychological functioning in detail – to 
determine if improvements in psychological functioning preceded mindfulness 
attentional skills acquisition or vice versa, particularly in the Music condition. Due to 
small sample size, this study did not consider other possible covariates that can 
influence the mindfulness attentional skills acquisition process and session attendance. 
Such covariates include music experience, prior meditation experience, requisite 
emotional regulation skills, motivation to improve psychological functioning, awareness 
towards improvements due to session attendance, differential liking of music tracks, and 
voluntary engagement in mindfulness outside sessions. Future studies should therefore 
include larger samples in order to include such covariates into data analyses. Future 
studies can also include exploration of strategies involved in emotional regulation 
alongside mindfulness attentional skills acquisition and psychological functioning, 
particularly in the Music condition. This will provide insight into any additional 
mechanisms influencing mindfulness attentional skills acquisition and psychological 
functioning. 
 To summarise, the present study provided some initial evidence into using music 
tracks as attentional targets to alter the process of mindfulness attentional skills 
acquisition, to influence psychological functioning in individuals with a history of 
depression and/or anxiety. The salutary effects of a combined mindfulness activities and 
music listening programme in individuals with a history of depression and/or anxiety 
were also evaluated qualitatively. However, given the lack of between-condition 
differences, these findings should be interpreted with caution. Future research can 
involve recruiting suitable clinical populations known to benefit from mindfulness-
based interventions, session-by-session tracking of all outcomes, exploration of other 
mechanisms (e.g., emotional regulation, music experience, meditation experience, 
motivation to improve wellbeing, and mindfulness practice outside sessions) involved 
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alongside mindfulness attentional skills acquisition and psychological functioning. 
Future research can also involve larger samples in order for the abovementioned 
mechanisms to be included in statistical analyses. Together, all these will lend further 
support for a combined mindfulness activities and music listening paradigm, and 
increase insight into the mindfulness attentional skills acquisition process and other 
potential accompanying mechanisms through mindfully listening to music. 






Statistical outcomes for FFMQ facets per condition. 
Condition FFMQ Facet Timepoint Statistical Information 
Mean (SE) Mean Difference 
[95% CI] 
p-value 
Control Observing Baseline 10.5 (0.58) 1.19 [-0.54, 2.93] 0.174 
Post-Intervention 11.7 (0.65) 
Awareness Baseline 7.75 (0.51) 1.17 [-0.55, 2.90] 0.177 
Post-Intervention 8.92 (0.69) 
Describing Baseline 11.2 (0.68) -0.11 [-2.37, 2.15] 0.922 
Post-Intervention 11.1 (0.90) 





Post-Intervention 12.3 (0.94) 
Nonreactivity Baseline 9.06 (0.74) -0.22 [-2.24, 1.81] 0.831 
Post-Intervention 8.85 (0.69) 
Music Observing Baseline 9.89 (0.54) 1.18 [-0.47, 2.84] 0.158 
Post-Intervention 11.1 (0.62) 
Awareness Baseline 8.06 (0.48) 0.94 [-0.70, 2.59] 0.255 
Post-Intervention 9.00 (0.67) 
Describing Baseline 8.89 (0.64) 0.11 [-2.05, 2.28] 0.918 
Post-Intervention 9.00 (0.86) 
Nonjudgement Baseline 8.33 (0.57) 1.74 [-0.42, 3.90] 0.112 
Post-Intervention 10.1 (0.91) 
Nonreactivity Baseline 9.56 (0.70) 1.80 [-0.13, 3.73] 0.067 
Post-Intervention 11.4 (0.66) 
Note: All α = 0.05. Descriptive statistics are represented as Mean (Standard Error).  
*Statistically significant difference from baseline (p<0.05) 






Statistical outcomes for psychological and physiological wellbeing per condition. 
Condition Wellbeing 
Outcome 
Week Statistical Information 
Mean (SE) Mean Difference 
[95% CI] 
p-value 
Control Resilience Baseline 3.13 (0.60) 0.29 [-0.32, 0.90] 0.352 
Post-Intervention 3.41 (0.61) 
Depression Baseline 6.13 (1.44) -3.13 [-7.09, 0.84] 0.120 
Post-Intervention 3.00 (1.36) 
Anxiety Baseline 4.31 (1.01) -2.31 [-4.64, 0.02] 0.052 
Post-Intervention 2.00 (0.58) 
Stress Baseline 9.69 (1.21) -3.53 [-7.23, 0.17] 0.061 





Baseline 52.8 (4.18) 3.08 [-9.49, 15.6] 0.626 





Baseline 47.0 (4.16) -3.00 [-15.5, 9.48] 0.632 
Post-Intervention 44.0 (4.63) 
LF-HF Ratio
^
 Baseline 1.31 (0.87) 0.49 [-0.45, 1.42] 0.298 
Post-Intervention 1.80 (0.93) 
Music Resilience Baseline 3.14 (0.59) 0.28 [-0.31, 0.86] 0.343 
Post-Intervention 3.42 (0.61) 
Depression Baseline 5.61 (1.35) -1.75 [-5.53, 2.02] 0.356 
Post-Intervention 3.86 (1.31) 





Post-Intervention 2.14 (0.56) 
Stress Baseline 6.33 (1.14) -1.91 [-5.44, 1.63] 0.284 





Baseline 49.8 (3.95) 9.86 [-2.13, 21.8] 0.105 





Baseline 49.5 (3.93) -9.34 [-21.3, 2.58] 0.122 
Post-Intervention 40.2 (4.46) 
LF-HF Ratio
^
 Baseline 1.41 (0.86) 0.47 [-0.42, 1.37] 0.290 
Post-Intervention 1.88 (0.92) 






Between-condition changes across all outcomes.  
Outcome Timepoint Statistical Information 
Control Music Mean Difference 
[95% CI] 
p-value 
Mean (SE) Mean (SE) 
Observing Baseline 10.5 (0.58) 9.89 (0.54) 0.61 [-1.00, 2.22] 0.446 
Post-Intervention 11.7 (0.65) 11.1 (0.62) 0.62 [-1.23, 2.47] 0.495 
Awareness Baseline 7.75 (0.51) 8.06 (0.48) -0.31 [-1.73, 1.12] 0.664 
Post-Intervention 8.92 (0.69) 9.00 (0.67) -0.08 [-2.05, 1.90] 0.937 





Post-Intervention 11.1 (0.90) 9.00 (0.86) 2.08 [-0.49, 4.64] 0.108 
Nonjudgement Baseline 9.44 (0.61) 8.33 (0.57) 1.10 [-0.59, 2.80] 0.194 
Post-Intervention 12.3 (0.94) 10.1 (0.91) 2.23 [-0.46, 4.93]
#
 0.099 
Nonreactivity Baseline 9.06 (0.74) 9.56 (0.70) -0.49 [-2.58, 1.59] 0.633 





Resilience Baseline 3.13 (0.60) 3.14 (0.59) -0.01 [-0.54, 0.51] 0.957 
Post-Intervention 3.41 (0.61) 3.42 (0.61) -0.01 [-0.69, 0.68] 0.985 
Depression Baseline 6.13 (1.44) 5.61 (1.35) 0.51 [-3.51, 4.53] 0.796 
Post-Intervention 3.00 (1.36) 3.86 (1.31) -0.86 [-4.76, 3.04] 0.655 
Anxiety Baseline 4.31 (1.01) 4.72 (0.95) -0.41 [-3.22, 0.40] 0.769 
Post-Intervention 2.00 (0.58) 2.14 (0.56) -0.14 [-1.81, 1.52] 0.861 
Stress Baseline 9.69 (1.21) 6.33 (1.14) 3.35 [-0.04, 6.75] 0.052 
Post-Intervention 6.15 (1.39) 4.43 (1.34) 1.72 [-2.25, 5.71] 0.380 
LF-HRV (nu)
^
 Baseline 52.8 (4.18) 49.8 (3.95) 2.94 [-8.77, 14.7] 0.612 
Post-Intervention 55.8 (4.66) 59.6 (4.49) -3.83 [-17.2, 9.50] 0.559 
HF-HRV (nu)
^
 Baseline 47.0 (4.16) 49.5 (3.93) -2.50 [-14.2, 9.16] 0.665 
Post-Intervention 44.0 (4.63) 40.2 (4.46) 3.84 [-9.41, 17.1] 0.556 
LF-HF Ratio
^
 Baseline 1.31 (0.87) 1.41 (0.86) -0.10 [-0.75, 0.56] 0.767 
Post-Intervention 1.80 (0.93) 1.88 (0.92) -0.08 [-1.22, 1.06] 0.881 
Note: All α = 0.05. Descriptive statistics are represented as Mean (Standard Error).  
Mean between-condition differences refer to Control – Music.  
*Statistically significant difference from baseline (p<0.05) 
^LF-HRV represents low-frequency power in normalised units (nu), while HF-HRV represents high-frequency power in normalised units 
(nu) in heart rate variability. LF-HF Ratio represents the proportion of LF-HRV to HF-HRV. 
Increased scores indicate improvements in all FFMQ facets, Resilience and HF-HRV, while decreased scores indicate improvements in 






Full list of participants’ qualitative experiences of mindfulness activities per condition, 
grouped based on themes specific to the present study. 
Identified 
Themes 
Examples of Participants’ Responses 
Control Music 
Noticing  CA: “The focus on numbers (1-2, and 
1-2 again) helped as well as visualising 
the spotlight on my breathing.” 
 CB: “I have also used a 4-breath count 
but it was more related to calming 
down rather than being mindful.” 
 CC: “I really enjoyed the switch of 
attention, from expanding and 
narrowing it down, it was quite 
powerful and very relaxing.” 
 CD: “I chose to switch attention from 
breath to hands to back [when cued].” 
 CE: “I kept falling asleep for the first 
activity; chose to focus on my nose 
area to stay awake.” 
 CF: “I usually struggle a lot [with 
staying present-moment oriented], but 
having a chance to experiment with 
anchors really helped.” 
 MA: “I noticed that the first track was 
easier to follow as it had more 
unpredictability; the second track was 
more cyclical and I nearly dozed off 
at times.” 
 MB: “I noticed some thoughts about 
life when I was listening to the 
music.” 
 MC: “[I noticed that I] focused 
mostly on the music and the breath. 
My mind did wander but as usual I 
know I can't remember where!” 
 MD: “I noticed myself consciously 
switching back and forth between 
instruments, but I tried to incorporate 
other experiences too, such as my 
bodily sensations and the music.” 
 ME: “For the first track, I found it 
easy to focus on - despite it having 
many layers. I noticed that there were 
points where the notes "clashed", and 
I found that was effective in 
anchoring my attention.” 
 MF: “I noticed notes going up and 
down when I was tracking the music 
from moment to moment.” 
 MG: “I feel music is a good way to 
keep my mind focused. I feel that it is 
easy to focus on the music. I focused 
on the music’s variation in highs and 
lows. It was easy to guide the mind 
back when it went wandering on 
other things.” 
Awareness  CG: “[I am more] aware of my 
headache and cold [following the 
session], but less stressed about it.” 
 CH: “I felt like I started to get a really 
good understanding about how to bring 
my concentration back [to present-
moment experiences].” 
 CI: “This time the session seemed 
really short but probably just because 
of awareness change.” 
 CJ:  “I noticed that over the past weeks, 
I find it easier to concentrate on the 
second activity [in the session].” 
 CK: “I am finding that I notice my 
mind wandering now, and can refocus 
my attention quicker in everyday life.” 
 
 MH: “When I was listening to the 
music, images of being at concerts 
when I was young. A memory that I 
used to perform [ballet dances] when 
I was listening to classical music like 
this [came up].” 
 MI: “I felt the session helped me to 
relax and focus. I feel calm and able 
to get on with my other obligations.” 
 MJ: “When I was listening to the 
second track, thoughts, memories and 
images of my granddad during my 
teens emerged [and these memories 
were very prominent despite the 
events occurring 20 years ago!].” 
 MK: “When I was listening to the 
music, I saw how I imagined a piano 
player would play it. [The music] 
reminded me of sitting there with my 
Dad listening to classical music” and 
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“[I was] bit unhappy [at the start], 
was pretty down today, so the session 
made me feel better.” 
 ML: “I thought about concentrating 
on the music - I felt very sleepy and 
was looking forward to the session. I 
had tight shoulders and neck, and was 
more relaxed after the activity.” 
 MM: “When I was listening to the 
music, I noticed myself thinking 
about my family and the problems I 
have had with them” and “I felt very 
calming and soothing once attention 
was drawn to the music itself, rather 
than the association [between the 
music and memories about my 
family].” 
 MN: “I felt calmness, and likened one 
track to indecisiveness I feel in my 
own life” and “[I felt] good and very 
positive after the session; [as though I 
just] turned a corner!” 
Labelling  CL: “I feel more clear and grounded 
after the session.” 
 CM: “[I notice myself feeling] very 
tired, and I remembered and noticed 
that I need more sleep and relaxing 
time.” 
 CN: “I feel calm, alert and optimistic 
[after the session].” 
 MO: “I noticed pleasant familiarity 
when listening to the music.” 
 MP: “I felt happiness and enjoyment 
when listening to the music.” 
 MQ: “I felt relaxed and focused, 
zoned in, distant from situation, yet 
alert - when I was listening to the 
music.” 
 MR: “Felt cheerfulness, excitement, 
serenity and curiosity.” 
 
Choosing  CO: “I have been using mindfulness 
techniques as part of regular meditation 
in daily life too.” 
 CP: “I have learnt to incorporate some 
of the mindfulness techniques taught in 
mindful art therapy classes.” 
 CQ: “[The mindfulness programme 
was] useful in [allowing me to be] 
more mindful of my current state of 
stress.” 
 CR: “I am using the breathing 
exercises to help fall asleep at night 
now - they are very helpful.” 
 CS: “I have been using the mindfulness 
tools to deal with [the] stressful 
deadline.” 
 MS: “[Participating in the sessions 
enabled me to realise that] I have 
[conscious] control over my own 
mind and thoughts” and “I felt 
informed about different ways to 
[manage] my own mindfulness 
[practice].” 
 MT: “I feel that the sessions really 
helped me in developing 
nonjudgemental awareness and 
nonreactivity, especially in real life 
situations.” 
 MM: “[Attending the sessions] made 
me reinforce the [conscious choices] I 
have over my reactions and ability to 
take control and guide myself.” 
 MH: “I listened to different 
instruments as well as my breath and 
my bodily sensations! Listened to the 
instruments both mindfully and 
collectively. I am very pleased that I 
can make choices in my thoughts 
now, both with music and without 
music.” 
 MU: “Encouraged to do more 
mindfulness practice after the 
programme.” 
  MV: “[I felt] a bit more confident, 
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and more aware about decision-
making and how things affect the 
mind. The Spotlight of Attention 
[analogy] was very good!” 
 MW: “Somehow a bit rejuvenated 
and confident that I will be able to 
redirect my focus and priorities.” 
Transience   MX: “I kept forgetting which 
instrument I was focusing on - there 
were times where the instrument I 
was focusing on also disappeared.” 
 MY: “I noticed relaxing images when 
listening to the music; sometimes also 
saw places where I took major 
decisions.” 
 MZ: “For the first track, I noticed 
piano, dancing, and sound waves 
imagery. For the second track, 
sadness at the start, then relaxation.” 
 MM: “The music lent itself well to 





List of music tracks per session (various sources).  
Session Title of Piece/Track Composer Performer(s) Album 
3 ‘Goldberg’ Variations BWV 988 
(Aria da Capo)  
J.S. Bach Glenn Gould The Essential 
Glenn Gould 
Piano Sonata No.5 in G KV283 
(Andante) 






4 Piano Sonata No.6 in D KV284 
(Rondeau en polonaise, Andante) 






Piano Sonata No. 12 in F K332 
(Adagio) 






5 Praeludium No. 7 in E-flat BWV 852 
(Book 1) – ‘Fuga’ (3
rd
 section) 
J.S. Bach Jenö Jandó Bach: The Well 
Tempered 
Clavier Book 1 
Concerto for 2 Violins in D minor 
BWV 1043 (Largo ma non tanto) 





6 Violin Sonata No. 10 in G Op.96 
(Adagio espressivo) 





Violin Sonata No.8 in G Op.60 









7 Piano Trio in C K548 (Andante 
cantabile) 





Piano Trio in E KV542 (Andante 
grazioso) 





8 Piano Trio No.1 in D minor Op.49 
















 The current thesis investigated if combining nature sounds or music with 
mindfulness activities will influence the process of mindfulness attentional skills 
acquisition, its resultant impacts on wellbeing (psychological and physiological), and 
session attendance rates. Three studies were conducted to address this aim. Each study’s 
findings are summarised below, and are evaluated in relation to extant literature. This 
chapter concludes by suggesting ways in which the existing protocol in this thesis can 
be extended for future studies. 
Summary of Individual Studies’ Findings 
The pilot study (Chapter 3) in this thesis explored the feasibility of mindful 
music listening activities encompassed within a structured, six-week mindful awareness 
programme in fostering acquisition of mindfulness attentional skills, and improvements 
in psychological functioning. The pilot study assessed mindfulness (Observing, 
Awareness, Describing, Nonjudgement and Nonreactivity) and psychological outcomes 
(depression, anxiety and stress). This study confirmed the feasibility and utility of 
combining music listening and mindfulness activities, and revealed unique 
improvements in both mindfulness and psychological outcomes in healthy adults.  
 The second study (Chapter 4) utilised the same mindfulness programme as the 
pilot study, but with two additional orientation sessions. It investigated if mindfully 
listening to nature sounds or music will be viable in altering the mindfulness attentional 
skills acquisition process, and consequently influence wellbeing and session attendance 
in a non-clinical population. Healthy adults were assigned to groups that oriented either 
to moment-to-moment changes of the breath (Control condition), nature sound tracks 
(Nature Sounds condition), or instrumental music tracks (Music condition). The same 
mindfulness and psychological outcomes from the pilot study were used in this study 
and heart-rate variability (HRV) was the main index for quantifying physiological 
wellbeing. Participants’ verbal descriptions of experiences during mindfulness activities 
was evaluated via content analysis. Each condition showed unique within-condition 
changes in mindfulness outcomes over time. Only the Nature Sounds and Music 
conditions showed within-condition alleviations in depression, anxiety and stress. 
Session attendance rates were higher in the Nature Sounds and Music conditions, 
compared to the Control condition. All participants described unanimously orienting to 
moment-to-moment changes in their respective attentional targets, and learnt to let go of 
experiences. Interestingly, only participants in Nature Sounds and Music conditions 
generalised the skills learnt from the mindfulness programme into daily life, reported 
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nonreactivity and awareness of imagery alongside the soundtracks, and acknowledged 
the impermanence of their experiences. The same participants reported voluntarily 
enhancing nonreactivity and nonjudgement outside sessions, and making conscious 
decisions to adaptively cope with situational fluctuations. Such gains hence augmented 
psychological functioning and reinforced session attendance. 
 The third study (Chapter 5) investigated if replacing the breath with music in 
mindfulness activities will change the mindfulness attentional skills acquisition process, 
and consequently influence wellbeing and session attendance rates, in individuals with 
history of depression and/or anxiety. The same questionnaires from the second study 
were used in the third study, and participants’ written descriptions of experiences during 
mindfulness activities were evaluated using deductive content analysis. Participants 
were randomly assigned to one of two independent conditions: Control (Breath) or 
Music. Like the second study, there were only unique within-condition changes over 
time. Participants in the Control condition showed increased Nonjudgement. 
Participants in the Music condition reported a reduction in anxiety symptoms. All 
participants unanimously reported that they could orient effectively to their respective 
attentional targets to guide their mindfulness training, objectively label their experiences, 
and implement skills learnt in-session to everyday experiences. Only the Music 
condition participants were more articulate in describing their experiences, linked 
experiences evoked in-session to everyday life, and recognised the transience of their 
experiences. These gains potentially contributed to alleviated anxiety symptoms, but 
warrant further investigation.  
Within-Condition Implications 
Breath (Control) 
The present findings (Studies Two and Three) provided some evidence for the 
benefits of using the breath to foster nonelaborative processing (Daubenmier, Sze, Kerr, 
Kemeny, & Mehling, 2013) and/or sustained attention (Jha, Krompinger, & Baime, 
2007; Moore, Gruber, Derose, & Malinowski, 2012). These findings are partially 
consistent with the aims of mindfulness activities in Mindfulness-Based Stress 
Reduction (MBSR) and Mindfulness-Based Cognitive Therapy (MBCT). For example, 
individuals participating in MBSR are encouraged to focus internally on the breath and 
bodily sensations to build awareness towards fluctuations in their experiences, enable 
flexibility in responding to their experiences, and to promote nonjudgement and 
nonreactivity (Kabat-Zinn, 2013). Individuals in MBCT are also encouraged to orient 
attention to their breath, bodily sensations, corresponding emotions and thoughts (e.g., 
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Mindfulness of the Breath and Body, and Three Minute Breathing Space), objectively 
evaluate their experiences as a whole, and consciously choose to manage their 
experiences more adaptively (Segal, Williams, & Teasdale, 2002). 
The present findings are also consistent with empirical studies indicating 
improvements in nonelaborative processing and/or sustained attention following 
mindfully focusing on the breath. The improvements in nonjudgement in the present 
thesis is consistent with embodiment theories illustrating the links between the breath, 
bodily sensations, emotions, and thoughts (Niedenthal, Barsalou, Winkielman, Krauth-
Gruber, & Ric, 2005). The present findings imply that mindfully orienting to the breath 
encourages improved ability to recognise and label bodily sensations and emotions 
objectively (Farb et al., 2010). Awareness towards such experiences in turn promotes 
nonjudgemental understanding of the relationship between the breath, its corresponding 
bodily sensations, emotions and thoughts (Baer, Smith, Hopkins, Krietemeyer, & Toney, 
2006; Daubenmier et al., 2013; Fuchs & Schlimme, 2009; Teasdale, 1999; Verplanken 
& Fisher, 2014). Likewise, it is possible that developing awareness towards one’s 
experiences through mindfully focusing on the breath can increase sensitivity towards 
subtle changes in bodily sensations, and enables detection of bodily sensations 
corresponding to dysfunctional processes like rumination (Fuchs & Schlimme, 2009; 
Michalak, Burg, & Heidenreich, 2012; Verplanken & Fisher, 2014). The present 
findings are consistent with Jha et al. (2007) and Moore et al. (2012)’s descriptions that 
focusing on the breath’s cyclical rhythm from moment to moment encouraged sustained 
attention in healthy populations. In a way, these findings imply that the breath might 
function as an effective attentional target to orient individuals’ attention from moment 
to moment. 
Despite the above improvements in mindfulness attentional skills, using the 
breath in mindfulness activities did not confer significant benefits in psychological 
functioning in the present study. This finding deviates from existing MBSR (Baer, 
Carmody, & Hunsinger, 2012; Fjorback, Arendt, Ørnbøl, Fink, & Walach, 2011), and 
MBCT (Chesin et al., 2016; Lever Taylor, Strauss, Cavanagh, & Jones, 2014; Piet & 
Hougaard, 2011) outcomes. This finding also deviates from qualitative studies outlining 
the salutary effects of using the breath to enhance psychological functioning in MBSR 
and MBCT (Allen, Bromley, Kuyken, & Sonnenberg, 2009; Cohen-Katz et al., 2005; 
Mackenzie, Carlson, Munoz, & Speca, 2007; Schoultz, Atherton, & Watson, 2015). 
Furthermore, using the breath in mindfulness activities did not significantly improve 
physiological wellbeing. The current finding differs from existing studies demonstrating 
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improvements in physiological wellbeing following exposure to mindfulness 
programmes (Delgado et al., 2010; Ditto, Eclache, & Goldman, 2006; Krygier et al., 
2013). The absence of significant improvements in psychological or physiological 
wellbeing may first be attributed to the amount of exposure participants had to 
mindfulness activities. Existing mindfulness-based interventions like MBSR and MBCT 
(Kabat-Zinn, 2013; Segal et al., 2002) involve two-hour sessions, with homework 
assignments provided in-between sessions. In contrast, the present study utilised weekly, 
one-hour sessions without homework. Participants may have required additional 
exposure to mindfulness activities, in order for psychological functioning to improve 
significantly, following mindfulness attentional skills acquisition.  
The breath is regarded as a neutral attentional target in existing mindfulness-
based interventions. Focusing internally on the breath allows orienting attention directly 
to corresponding bodily sensations rather than specific emotions per se (Kabat-Zinn, 
2013), compared to focusing auditory attentional targets such as music. Participants in 
the Control condition in both healthy and subclinical populations were possibly less 
exposed to stimuli which may generally induce actual emotional experiences, and also 
potentially perceived exposure to the breath as less triggering, compared to that of 
participants in the Music condition. Consequently, participants may have used the 
breath specifically for mindfulness attentional skills acquisition alone, rather than for 
enhancing psychological functioning as well. Using the breath as a neutral attentional 
target also implies that building awareness towards emotional experiences occurs 
indirectly through using specific bodily sensations to objectively label emotions (Farb et 
al., 2010), rather than through direct exposure to evoked emotions like in the Music 
condition. Such indirect exposure to emotions further implies that participants may have 
required more guidance in developing skills to manage their emotional experiences, and 
to engage in conscious decision-making to improve their psychological functioning. 
Taken together, the abovementioned findings indicate that the breath may function as an 
effective omnipresent internal attentional target that specifically guides moment-to-
moment awareness of experiences and increases nonjudgement.  
Nature Sounds and Music 
Mindfulness Attentional Skills. Participants in the Nature Sounds condition 
(Study Two) demonstrated improvements in all mindfulness attentional skills. The 
unique auditory changes in nature sounds (Segal et al., 2002) allowed participants to 
orient to moment-to-moment fluctuations in sounds, thus facilitating sustained attention 
(Jha et al., 2007; Moore et al., 2012). Fluctuations in nature sounds facilitated 
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nonelaborative processing through encouraging individuals to listen to nature sounds 
nonjudgementally and nonreactively as just impermanent, transient sounds, rather than 
attach preconceived bias to them. Mindfully listening to nature sounds also facilitated 
the use of brief labels to identify experiences, and to differentiate various experiences, 
thus encouraging nonelaborative processing further (Baer et al., 2012). The unique 
auditory changes in nature sounds promoted flexibility in responding to variations in 
nature sounds as they occur (Burg & Michalak, 2011; Frewen, Lundberg, MacKinley, & 
Wrath, 2011), thus encouraging switching attention. Nature sounds also functioned as 
effective, salient attentional targets in guiding individuals’ attention back to present-
moment experiences, following episodes of mind wandering (Baer et al., 2012; Bishop 
et al., 2004), and enabled participants to choose their attentional focus or scope 
consciously, thus augmenting switching attention as well.  
In contrast, combining music tracks with mindfulness activities mainly aided in 
acquisition of nonelaborative processing only. Improvements in mainly nonelaborative 
processing in the Music condition suggests that mindfully listening to music facilitated 
nonjudgement, flexibility and nonreactivity in responding to experiences (Garrido & 
Schubert, 2013; Saarikallio & Erkkilä, 2007). These findings imply that mindfully 
listening to music augments clarity in comprehending experiences (Garrido & Schubert, 
2013; Saarikallio & Erkkilä, 2007; Van den Tol & Edwards, 2011; van Goethem & 
Sloboda, 2011), which is essential in developing insight and objective awareness 
towards experiences. Most importantly, this finding provides empirical support for 
implementing Eckhardt and Dinsmore (2012)’s proposed Mindful Music Listening 
paradigm to foster acceptance and nonjudgemental awareness towards experiences.  
Interestingly, only healthy participants (Study Two) developed nonelaborative 
processing, not the subclinical sample (Study Three). This may be because participants 
with a history of depression and/or anxiety in the current sample were regarded to be at 
a “subclinical” level of functioning compared to healthy participants. At the same time, 
music has more prominent influences on emotional perception (Juslin & Laukka, 2004) 
and evocation (Juslin & Västfjäll, 2008) compared to the breath or nature sounds. As 
such – whilst mindfully listening to music, participants generally have to develop 
additional skills to cope with different experiences (including emotions), whilst 
simultaneously developing mindfulness attentional skills. Such additional skills include 
emotional regulation and emotional flexibility (Garrido & Schubert, 2013; Saarikallio & 
Erkkilä, 2007; van Goethem & Sloboda, 2011). If so, improvements in mindfulness 
attentional skills might occur at a slower pace in the Music condition, relative to Control 
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or Nature Sounds conditions. Furthermore, through developing new strategies to cope 
with emotional experiences, improvements in other aspects (e.g., psychological 
functioning) potentially preceded development of mindfulness attentional skills (as 
explored below).   
Psychological Functioning. Participants in the Nature Sounds condition showed 
within-condition reductions in depression, anxiety, and stress (Study Two). These 
findings are generally consistent with that of extant literature focusing on passive 
exposure to nature sounds in both healthy and clinical/medical populations. Specifically, 
these studies demonstrated alleviated distress, anxiety, and perceived stress following 
passive exposure to nature sounds (Abbott, 2015; Aghaie et al., 2015; Aghaie et al., 
2013; Alvarsson, Wiens, & Nilsson, 2014; Benfield, Taff, Newman, & Smyth, 2014; 
Chiang, 2012; Saadatmand et al., 2013; Tsuchiya et al., 2003).  
The findings in this thesis are also generally consistent with existing self-
regulatory music listening studies. Mindfully listening to music potentially served 
utilitarian purposes such as relaxation (Rodríguez-Carvajal & Lecuona, 2014; Scherer, 
2004) and recovery from daily stressors (Saarikallio & Erkkilä, 2007), alongside 
encouraging nonjudgemental observing of experiences in response to the music from 
moment to moment. The present findings also imply that mindfully listening to music 
can foster insight into experiences, therefore enhancing emotional flexibility, emotional 
regulation (Garrido & Schubert, 2013; Van den Tol & Edwards, 2011; van Goethem & 
Sloboda, 2011) and nonreactivity towards experiences (Saarikallio & Erkkilä, 2007). 
Some of these benefits (e.g., improved insight into experiences, nonjudgement and 
nonreactivity) also overlap with the intended outcomes of mindfulness activities (Kabat-
Zinn, 2013; Rodríguez-Carvajal & Lecuona, 2014; Segal et al., 2002). Increased 
nonjudgemental awareness towards emotional experiences in turn promotes adaptive 
identification, expression, and regulation of emotional responses, thus facilitating 
enhancements in psychological functioning (Eckhardt & Dinsmore, 2012).  
Mindfully listening to music is considered passive music engagement, and 
should be distinguished from active music engagement (i.e. music therapy). 
Nevertheless, the current findings are still consistent with that of existing music therapy 
studies. Most music therapy studies demonstrate that music therapy improves awareness 
towards individuals’ current situations and emotional experiences (Baker & MacDonald, 
2013; Gardstrom, Bartkowski, Willenbrink, & Diestelkamp, 2013). This includes grief 
resolution (Yun & Gallant, 2010), reducing perceived shame, anxiety and sadness 
(Gardstrom et al., 2013), increasing understanding towards experiences, and fostering 
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self-confidence and self-empowerment (Baker & MacDonald, 2013). Our findings show 
that although passive music engagement was involved in the mindfulness activities (i.e. 
mindfully listening to music), exposure to music itself still conferred improvements that 
were generally consistent with that of active music engagement. Taken together, the 
current findings also provide some initial support for Rodríguez-Carvajal and Lecuona 
(2014)’s suggestions in combining mindfulness activities with music listening to 
enhance awareness towards experiences, induce relaxation, increase positive emotional 
states, and to possibly improve the efficacy of existing interventions in fostering 
wellbeing. In general, the present thesis demonstrates preliminary evidence for the 
salutary effects of using music as an attentional target in mindfulness activities. 
Physiological Wellbeing. Interestingly, and unexpectedly, in the current study, 
mindfully listening to nature sounds or music did not augment physiological wellbeing. 
This finding is consistent with Alvarsson et al. (2014), and implies that exposure to 
nature sounds may be beneficial specifically in enhancing psychological functioning 
only. These findings also deviate from existing self-regulatory music listening 
(Kachanathu, Verna, & Khanna, 2013; Latha, Srikanth, Sairaman, & Dity, 2014) and 
music therapy (Chuang, Han, Li, & Young, 2010; Kurita et al., 2006; Raglio et al., 2012; 
Raglio et al., 2010) studies demonstrating enhanced physiological wellbeing following 
music exposure.  
The abovementioned findings for physiological wellbeing may be attributed to 
the selection of music tracks. Specifically, music tracks in the current mindfulness 
programme were selected by the experimenters, rather than by the participants (unlike 
self-regulatory music listening or music therapy studies). The absence of significant 
improvements in physiological wellbeing may also be attributed to the intended use of 
music tracks in this thesis. The current mindfulness programme encouraged participants 
to focus on the moment-to-moment progression of music tracks, whilst acknowledging 
other simultaneously-occurring experiences like emotions and thoughts that arise 
(Mindful Music Listening; Eckhardt & Dinsmore, 2012). Furthermore, the focus of this 
thesis was to develop mindfulness attentional skills, nonjudgement, nonreactivity, and 
conscious choices in improving wellbeing, and these were explicitly emphasised in all 
group sessions. In contrast, extant literature on self-regulatory music listening and 
music therapy emphasised self-regulatory music listening and music therapy for specific 
utilitarian purposes (Scherer, 2004). These utilitarian purposes include temporary 
diversion from distressing events, relaxation, and rejuvenation (Saarikallio & Erkkilä, 
2007). Participants in this study may have then used the music tracks as attentional 
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targets to specifically guide mindfulness attentional skills acquisition (as per 
instructions given during the sessions), and to develop strategies related to improved 
wellbeing (e.g., nonjudgement, nonreactivity, and recognising transience of 
experiences), rather than literally for relaxation and/or rejuvenation per se. In general, 
the present findings imply that, at least for individuals without a clinical diagnosis, a 
brief programme of mindful listening to nature sounds or music tracks may be an 
alternative to the breath in mindfulness activities. This may alter the mindfulness 
attentional skills acquisition process to improve psychological functioning specifically, 
rather than both psychological and physiological wellbeing.  
Session Attendance Rates 
Using nature sound tracks or music tracks in mindfulness activities contributed 
to increased session attendance rates compared to using the breath in mindfulness 
activities, alongside the abovementioned improvements in psychological functioning, in 
a non-clinical population (Study Two). These findings are linked to within-condition 
improvements in psychological functioning for both Nature Sounds and Music 
conditions (see above), and was also accounted for through participants’ qualitative 
descriptions of their experiences in-session. Whilst participants in all conditions were 
able to orient their attention to their respective attentional targets, label their experiences, 
and/or learn to let go of their experiences, qualitative analyses (Study Two) revealed 
that participants in Nature Sounds and Music conditions additionally described learning 
to generalise skills acquired in-session to daily life, and recognised the impermanence 
of their experiences. Similarly, participants in only the Music condition (Study Three) 
additionally demonstrated improved ability to articulate experiences, noted imagery as 
distinct from other experiences, differentiated past from present experiences, recognised 
transience of their experiences, and identified commonalities between experiences in-
session to that of their daily experiences.  
The present findings appear consistent with extant literature demonstrating 
augmented nonjudgement, nonreactivity, clear differentiation of experiences, 
acknowledgement of transient experiences, and adaptive coping following exposure to 
MBSR and MBCT. Healthy participants in Nature Sounds and Music conditions also 
perceived having increased self-efficacy and empowerment in managing their 
experiences following the sessions, and this was consistent with extant literature (Allen 
et al., 2009; Cohen-Katz et al., 2005; Mackenzie et al., 2007; Schoultz et al., 2015; 
Williams, McManus, Muse, & Williams, 2011). These findings suggest that – at least 
for mindfulness programmes tailored for non-clinical populations, group mindfulness 
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instructors can use participants’ description of experiences evoked through nature 
sounds or music, and link them to participants’ daily experiences, to develop clarity in 
labelling emotional states (Van den Tol & Edwards, 2011; Vuoskoski et al., 2012), and 
to differentiate past and present experiences (Saarikallio & Erkkilä, 2007). Furthermore, 
mindfulness instructors working with specific populations such as individuals with 
depression can use participants’ verbal feedback during mindfulness activities to 
structure the mindfulness programme, to enable targeting of specific skills to improve 
wellbeing (Eckhardt & Dinsmore, 2012). Furthermore, participants can be guided in 
developing clarity and awareness towards their various experiences more effectively 
through discussion segments in mindfulness programmes. In turn, this can potentially 
contribute to reduction in attrition rates (Crane & Williams, 2010). Using nature sounds 
or music in mindfulness activities might reinforce important mindfulness principles like 
transience of experiences, nonjudgemental awareness, nonreactivity, and conscious 
decision-making (Rodríguez-Carvajal & Lecuona, 2014), thus facilitating mindfulness 
attentional skills acquisition, improvements in wellbeing, and encouraging session 
attendance. Taken together, these findings demonstrate initial empirical support for 
mindfully listening to nature sounds or music in encouraging session attendance to 
confer benefits in wellbeing, at least for a non-clinical population.  
Other Between-Condition Implications 
Interestingly, there were no between-condition differences across all outcomes. 
The absence of between-condition differences for these outcomes may be due to session 
plans, exposure to teaching style of the same group facilitator, and participants’ general 
levels of functioning. Session plans and mindfulness attentional skills targeted per 
session were deliberately made identical regardless of attentional targets used. 
Additionally, the same group facilitator led all mindfulness activities, and thus all 
participants were exposed to the same teaching style by the group facilitator. Regardless 
of whether participants focused on the breath, nature sounds or music, their mindfulness 
attentional skills acquisition trajectories were anticipated to be similar due to the large 
overlap in session plans and teaching style of the group facilitator.  
In addition, this thesis was exploratory in nature. Hence the studies in this thesis 
deliberately recruited healthy to subclinical participants considered to be at a fairly high 
level of functioning, and excluded participants with severe psychopathological 
presentations (Kuyken, Crane, & Williams, 2012) to prevent any adverse effects like 
exacerbation of severe psychopathological symptoms (Didonna & Gonzalez, 2009; 
Germer, Siegel, & Fulton, 2005; Yorston, 2001). Due to the fairly high levels of 
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functioning in participants, the magnitude of improvements in mindfulness attentional 
skills and/or psychological functioning was considered relatively smaller between-
conditions, regardless of the relative effectiveness of nature sounds and music over the 
breath in improving psychological functioning and session attendance rates.  
The mindfulness programme used in this thesis involved eight weekly sessions 
of one hour each, and did not include daily mindfulness homework. As such, 
participants’ dosage of mindfulness practice was lower compared to existing 
mindfulness-based interventions (Kabat-Zinn, 2013; Segal et al., 2002), which might 
consequently lead to lack of between-condition differences. Participants might require a 
higher dosage of mindfulness practice to fully grasp skills emphasised in sessions, 
regardless of whether they mindfully oriented to the breath, nature sounds, or music 
tracks, in order for any between-condition differences to emerge. 
To recapitulate, the present findings indicate that the breath is still an effective 
and omnipresent attentional target to guide mindfulness attentional skills acquisition 
across different populations. The findings also provide some preliminary support for 
combining either nature sounds or music with mindfulness activities in influencing 
mindfulness attentional skills acquisition, psychological functioning and session 
attendance, at least for a non-clinical population. These findings may imply that nature 
sounds or music can possibly be utilised in existing mindfulness programmes to foster 
nonjudgemental exploration of different experiences in non-clinical contexts, alleviate 
psychopathological symptoms like depression, anxiety and stress, and reinforce session 
attendance. Furthermore, both nature sounds and music have some common dynamic 
and cyclical properties with the breath (e.g., nature sounds have no definite global 
structure but consist of repeating events, whilst music is governed by structural rules 
across dimensions like pitch and rhythm). As such, the present findings indicate that it 
might be possible to use nature sounds or music as a reasonable alternative for 
individuals who struggle initially with orienting attention to the breath. However, this 
suggestion is still speculative, and will need further investigation. Overall, the structure 
of our mindfulness programme is in line with the Liverpool Mindfulness Model 
(Malinowski, 2013) regardless of attentional targets used, as it involved developing 
specific mindfulness attentional skills per session to foster psychological functioning.  
Limitations and Future Directions 
The findings of this thesis should be considered in light of some limitations. 
Firstly, the dosage of mindfulness practice in the current studies was relatively small 
compared to existing mindfulness-based interventions. In order to ensure adequate 
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exposure and guidance in mindfulness activities, future studies should consider longer 
session durations (e.g., two-hour sessions), or increased frequency of mindfulness 
sessions (e.g., from one session to two sessions) during the week. Furthermore, future 
studies can also incorporate daily, guided mindfulness homework alongside homework 
logs, to ensure participants were exposed to higher amounts of mindfulness practice. 
Alongside increased mindfulness dosage, future studies should also examine session-
by-session progression of mindfulness attentional skills and wellbeing, to determine if 
improvements in psychological functioning preceded mindfulness attentional skills 
acquisition or vice versa. This will provide clearer understanding into the efficacy of 
nature sounds or music in enhancing specific skills (e.g., music can specifically be used 
for improving nonelaborative processing, and nature sounds can enhance all three 
mindfulness attentional skills). This will also allow identification of specific attentional 
targets corresponding to augmenting specific mindfulness attentional skills. 
Furthermore, this will enable systematic development of mindfulness attentional skills 
as participants progress through the mindfulness programme. For example, the breath 
can be used as a neutral reference point for individuals to anchor their attention where 
needed, nature sounds can be used to further enhance sustained attention and 
nonelaborative processing, whilst music can be introduced in the later part of the 
programme to encourage nonelaborative processing. Systematic incorporation of 
different attentional targets additionally enables exposure to different attentional targets 
within the same mindfulness-based intervention, and this can improve nonjudgement, 
nonreactivity, and impermanence of experiences. Furthermore, systematic incorporation 
of different attentional targets in mindfulness-based interventions might even enhance 
the process of improving psychological functioning.  
Separately, incorporation of longer session durations and/or increased session 
frequency can allow for increased variation in music selection. For example, instead of 
specifically using low-arousal and positive-valence music alone, experimenters can 
include music written in minor mode (i.e. music that is often perceived as “sad”) into 
the mindfulness sessions. Through doing so, mindfulness instructors can guide 
participants in further developing skills like nonjudgement and nonreactivity to cope 
with experiences that are often perceived as “unpleasant”. In addition, increasing 
variation of music selection will enable detailed examination of participants’ 
experiences while exposed to a larger range of musical selections. Taken together, these 
suggested future directions aim to provide detailed insight into the actual process of 
mindfulness attentional skills acquisition and its resultant influences on wellbeing.  
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 The second limitation concerns the study designs. Both second and third studies 
were single-blind randomised controlled trials, and did not include formal treatment 
integrity analyses. In other words, for these studies, the same experimenter (the author 
of this thesis) facilitated all the mindfulness sessions, scored all outcome measures, and 
was not blinded to the conditions involved in the studies. As such, this might potentially 
increase risk of bias in the study design. Future studies can potentially utilise double-
blind randomised controlled research designs in order to minimise such risk of bias. 
However, in doing so, future studies will also need to consider reliability of recruiting 
different mindfulness group facilitators in administering the mindfulness sessions, 
making sure they remain blinded to the random allocation process, and stringent 
reporting of the randomisation process involved. Specifically, the main mindfulness 
group facilitators should be at considerably similar levels of competency regardless of 
conditions they are randomly assigned to, and should also be blinded to the random 
allocation process. Furthermore, future studies should include formal treatment integrity 
analyses to ensure consistency in protocol delivery across all conditions, particularly if 
the mindfulness group facilitators were also blinded to the different conditions. Future 
studies can also include calculation of effect sizes to explore the specific extent to which 
changes occurred in each condition. 
 The third limitation concerns the study sample size, along with possible 
additional factors that were not included in the data analyses. Factors like meditation 
experience, music experience, perceptions of mindfulness training, intention to engage 
in mindfulness, and frequency of mindfulness practice outside sessions were not 
considered in the present thesis due to the individual studies’ small sample size. In order 
to provide more insight into how such additional factors may influence the mindfulness 
attentional skills acquisition process, future studies should recruit larger sample sizes, to 
allow consideration of these specific factors as covariates in data analyses. Subsequent 
studies should also elucidate strategies involved in emotional regulation, alongside 
mindfulness attentional skills acquisition. Similarly, participants’ perceptions of the 
various attentional targets (e.g., differential liking towards using specific attentional 
targets, and curiosity towards using nature sounds or music in mindfulness activities) 
can influence their mindfulness attentional skills acquisition process, and should be 
explored in detail. Other individual differences like participants’ perceived complexity 
of the music may influence their mindfulness attentional skills acquisition process, and 
should be accounted for via self-report questionnaires or semi-structured qualitative 
interviews. Additionally, subsequent studies can explore the effects of self-selected 
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versus experimenter-selected music in mindfulness training, to determine if self-selected 
music will influence the mindfulness skills acquisition process too. Subsequent studies 
can also evaluate if participants’ perceived familiarity of the music influenced the 
mindfulness attentional skills acquisition process during mindful music listening. 
Collectively, incorporating these additional factors into future studies will provide 
insight into any additional mechanisms influencing mindfulness attentional skills 
acquisition and psychological functioning, particularly if the mindfulness attentional 
skills acquisition process was altered through using nature sounds or music as 
attentional targets in non-clinical populations. Together, this potentially emphasises the 
mindfulness attentional skills acquisition process as multifaceted. Furthermore, such 
extensions emphasise the importance of considering individual differences in the 
mindfulness attentional skills acquisition process. 
This thesis focused primarily on assessing alleviation of psychopathological 
symptoms like depression, anxiety and stress, and has not considered other potential 
improvements in psychological functioning, such as improvements in self-esteem, 
quality of life, and mood. Thus, the next step can include questionnaires assessing self-
esteem, self-satisfaction, quality of life, and/or perceived empowerment throughout the 
sessions to provide a more holistic exploration of enhanced wellbeing following 
combining nature sounds or music with mindfulness activities. Future studies should 
also consider replicating the current protocol with suitable clinical populations (e.g., 
individuals with recurrent depression or generalised anxiety disorder) known to benefit 
from existing mindfulness-based interventions. Taken together, these future studies will 
also enable more detailed elucidation of the mindfulness attentional skills acquisition 
process, and its resultant impacts on wellbeing and session attendance, across a wider 
range of populations.   
Summary and Conclusions 
To recapitulate, the current thesis provides preliminary empirical support for the 
use of nature sounds and music to alter the process of mindfulness attentional skills 
acquisition and improve psychological functioning, as well as enhance session 
attendance rates, especially in non-clinical samples. The findings of this thesis were also 
evaluated in relation to various limitations, and each limitation was accompanied by 
suggestions for future research. Some of these suggestions include utilising double-
blind procedures to minimise risk of bias, and treatment integrity checks to ensure 
consistency in protocol delivery across mindfulness group facilitators. Additionally, 
future studies can involve recruitment of larger samples to enable inclusion of 
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covariates (e.g., differential preference of attentional targets, meditation experience, 
music experience, differential liking of stimuli, emotional regulation strategies etc.) in 
data analyses. Future studies can also include larger mindfulness dosages, and examine 
session-by-session progression of mindfulness attentional skills and wellbeing, to 
provide clearer understanding into the efficacy of the different attentional targets in 
enhancing specific skills, and to enable strategic grading of mindfulness activities to 
target specific mindfulness skills through the programme. Future research can 
potentially include additional questionnaires to provide a more holistic exploration of 
enhanced wellbeing alongside existing questionnaires focusing on symptom alleviation. 
Lastly, the next step will also involve extending the current thesis protocol to suitable 
clinical populations, to explore if this protocol can be generalised across a wider range 
of populations.  
Overall, the present findings provide initial evidence that using nature sounds or 
music in mindfulness activities for mindfulness attentional skills acquisition can 
improve psychological functioning, and session attendance rates, at least in non-clinical 
samples. The proposed future directions above will provide more detailed and specific 
examination into the mindfulness attentional skills acquisition process, to allow 
continuous modification of mindfulness-based interventions, and to ultimately augment 
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Appendix A: Summary of Mindfulness Programme 
 
 
Familiarisation Sessions (Control, Nature Sounds and Music) 
 
Session 1 
 Emphasis on mindfulness principles (e.g., present-moment awareness and 
nonjudgement), and the experiential nature of mindfulness (i.e. developing 
mindfulness attentional skills through engaging in mindfulness activities). 
 Mindful Eating (deliberately experiencing a daily activity from moment to moment, 
through focusing systematically on each of the five senses). 
 Discussion around Mindful Eating (e.g., “were there any observations that stood out 
for you?”, and “how was it like for you, to imagine that it was the very first time 
you encountered a piece of chocolate?”). 
 
Session 2 
 Guiding attention towards actual physical sensations within the body (bodily 
sensations), seeing them as they are, sans judgements and evaluations. 
 Developing awareness towards fluctuations in bodily sensations, and in turn learn 
how they might be used to label other experiences like thoughts and emotions. 
 Mindfulness of Hands (focusing on minute changes in sensations within one’s 
hands) and 10-minute Body Scan (systematically focusing on changes in sensations 
in different parts of the body). 
 Discussion around Mindfulness of Hands and Body Scan (e.g., “what were some of 
the sensations you noticed when you did Mindfulness of Hands/Body Scan?”, and 
“were there any experiences that particularly stood out for you, and if so, describe 
what it was like to have these more pertinent experiences.”). 
 
Sessions Following Randomisation 
 
Session 3-5 (“here and now”, “observing”, “describing”, and “curiosity”) 
 
Control (Breath) 
 Using the breath as an internal 
attentional target to guide attention 
from moment to moment. 
 Attending to constantly changing 
patterns of physical sensations whilst 
breathing, yet recognising some 
regularities inherent in the breath. 
 Recognising that there are also other 
simultaneously occurring experiences 
(e.g., thoughts and emotions) in the 
periphery. 
 Mindfulness of the Breath and Body 
(focusing attention towards the breath 
sensations in one specific part of the 
body). 
 Discussion around Mindfulness of the 
Breath and Body activities (e.g., “when 
Nature Sounds and Music 
 Using nature sounds or musical events 
as external attentional targets to guide 
attention from moment to moment. 
 “Sounds as just sounds” (individual 
sounds are unique impermanent 
experiences, and can elicit different 
responses too). 
 Noticing the ebb and flow of sounds, 
whilst also acknowledging other 
simultaneously occurring experiences 
(e.g., bodily sensations, thoughts and 
emotions) in the periphery. 
 Mindfulness of Sounds (focusing 
attention towards the moment to 
moment progression of unique nature 
sound or music tracks with only one 
type of sound). 
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you were doing the mindfulness 
activity, were you able to detect 
instances where your attention drifted 
away from the breath and bodily 
sensations and what did you choose to 
do when this happened?”, and “when 
you were doing the activity, did you 
notice any particular bodily sensations 
being more obvious compared to 
others?”). 
 
 Discussion around Mindfulness of 
Sounds activities (e.g., “did you notice 
that you were following specific 
sounds from moment to moment, and 
how was this like for you?”, and 
“when you were doing the activity, did 
you notice any particular sounds being 
more obvious compared to others?”). 
 
 
Sessions 6-7 (“moment to moment”, “transience”, “focus/refocus”, “notice”, 
“intentional”, “awareness”, “nonreactive”, “accept”, “acknowledge”) 
 
Control (Breath) 
 Consciously switching attention from 
one set of bodily sensations to another, 
or to expand awareness to incorporate 
other experiences alongside bodily 
sensations). 
 Modified Mindfulness of the Breath 
and Body activities – with two 
different verbal cues (“switch”, 
“change” and/or “choose”) to prompt 
participants to either opt to switch 
attention between different bodily 
sensations, or expand awareness. 
 Discussion around modified 
Mindfulness of the Breath and Body 
activities (e.g., “when the cue words 
were given, what did you choose to 
do?”, “describe how it was like to shift 
your attention from one part of the 
body to another”, and “describe how it 
was like to incorporate multiple 
simultaneously occurring bodily 
sensations alongside the breath, and/or 
other experiences.”). 
Nature Sounds and Music 
 Consciously switching attention from 
one type of sounds to another, or to 
expand awareness to incorporate 
simultaneously occurring sounds 
and/or other experiences (e.g., bodily 
sensations, thoughts, emotions and so 
on). 
 Recognising the impermanence of 
sounds (i.e., some sounds might 
“disappear” and then “reappear” 
again). 
 Modified Mindfulness of Sounds 
activities – with two different verbal 
cues (“switch”, “change” and/or 
“choose”) to prompt participants to 
either opt to switch attention between 
types of sounds, or expand awareness. 
 Discussion around modified 
Mindfulness of Sounds activities (e.g., 
“describe how it was like to shift your 
attention from one type of sound to 
another”, “describe how it was like to 
incorporate multiple simultaneously 
occurring sounds and/or other 
experiences”, and “during the activity, 
some of the sounds did not occur 
consistently, and might have 
“disappeared” for a bit before 
reappearing – when this happened, 









Session 8 (“letting go”, “transience”, “noticing”, “nonreactivity”, “openness to 
experience”, “acceptance”, “acknowledge”) 
 
Control (Breath) 
 Expansion of awareness to include 
more than one type of bodily 
sensations and/or experiences (i.e. 
simultaneously noticing different 
sensations and/or experiences 
occurring in awareness). 
 Modified Mindfulness of the Breath 
and Body activity – with one verbal 
cue (“notice”) to prompt participants to 
expand awareness. 
 Discussion around modified 
Mindfulness of the Breath and Body 
activity (e.g., “when expansion of 
awareness occurred, what kind(s) of 
experiences did you notice first, and 
did this change as the activity 
progressed?”, and “did you notice 
yourself making conscious choices to 
either expand or contract your scope of 
awareness, as the activity 
progressed?”) 
 Review and wrap up of programme 
(see Figure 2 below). 
Nature Sounds and Music 
 Expanding awareness to include more 
than one type of sounds and/or 
experiences (i.e. simultaneously 
noticing the sounds within the tracks, 
background sounds, and/or other 
experiences occurring in awareness). 
 Modified Mindfulness of Sounds 
activity – with one verbal cue 
(“notice”) to prompt participants to 
expand awareness. 
 Discussion around modified 
Mindfulness of Sounds activity (e.g., 
“when expansion of awareness 
occurred, what kind(s) of experiences 
did you notice first, and did this 
change as the activity progressed?”, 
and “did you notice yourself making 
conscious choices to either expand or 
contract your scope of awareness, as 
the activity progressed?”) 
 Review and wrap up of programme 







Figure 1. Summary of skills across all sessions. “Between stimulus and response, there 
is a space. In that space lies our freedom and power to choose our response. In our 










































































Appendix D: Video Consent Form and General Consent Forms 
for All Studies 
 
 




























Appendix E: Participant Questionnaire Package (Studies 1 and 2) 
 
 
Demographic Questionnaire for Participants 
 












1a No. of Years of Musical Training: 
 
 





2a No. of Years of Meditation Experience*: 
 
(Note: Meditation Experience involve activities that have formal meditation 
components to them, such as yoga meditation, Vipassana meditation, 
transcendental meditation, and so on). 
 




3a Have you been through any mindfulness-based interventions before? Please 
circle.                
 
Yes   /   No     
 
(Note: Mindfulness-based interventions include mindfulness-based stress 
reduction, mindfulness-based cognitive therapy, dialectical behavioural therapy, 
acceptance and commitment therapy etc.).   
 











Outcome Rating Scale (ORS) 
 
Name ________________________             Age (Yrs):____                        
Gender_____________ 
Session # ____                                               Date: ________________________ 
Who is filling out this form? Please check one: Self_______ Other_______ 
If other, what is your relationship to this person? ____________________________ 
 
Looking back over the last week, including today, help us understand how you have been 
feeling by rating how well you have been doing in the following areas of your life, where marks 
to the left represent low levels and marks to the right indicate high levels. If you are filling out 




Low I-----------------------------------------------------------------------------I High 
 
Interpersonally 
(Family, close relationships) 
Low I------------------------------------------------------------------------------I High 
 
Socially 
(Work, school, friendships) 
Low I-----------------------------------------------------------------------------I High 
 
Overall 
(General sense of well-being) 
Low I------------------------------------------------------------------------------I High 
 
 





Five Facet Mindfulness Questionnaire (FFMQ) 
 
Please rate the following statements according to the scale provided. Circle the number on the 
Likert scale on the side of each statement that best describes your own opinion of what’s 
generally true for you. The table below shows what each number represents. 
1 2 3 4 5 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
1 When I’m walking, I deliberately notice the 
sensations of my body moving. 
1          2          3           4          5 
2 I’m good at finding words to describe my feelings. 1          2          3           4          5 
3 I criticise myself for having irrational or 
inappropriate emotions. 
1          2          3           4          5 
4 I perceive my feelings and emotions without having 
to react to them. 
1          2          3           4          5 
5 When I do things, my mind wanders off and I’m 
easily distracted. 
1          2          3           4          5 
6 When I take a shower or bath, I stay alert to the 
sensations of water on my body. 
1          2          3           4          5 
7 I can easily put my beliefs, opinions, and 
expectations into words. 
1          2          3           4          5 
8 I don’t pay attention to what I’m doing because I’m 
daydreaming, worrying, or otherwise distracted. 
1          2          3           4          5 
9 I watch my feelings without getting lost in them. 1          2          3           4          5 
10 I tell myself I shouldn’t be feeling the way I’m 
feeling. 
1          2          3           4          5 
11 I notice how foods and drinks affect my thoughts, 
bodily sensations, and emotions. 
1          2          3           4          5 
12 It’s hard for me to find the words to describe what 
I’m thinking. 
1          2          3           4          5 
13 I am easily distracted. 1          2          3           4          5 
14 I believe some of my thoughts are abnormal or bad 
and I shouldn’t think that way. 
1          2          3           4          5 
15 I pay attention to sensations, such as the wind in my 
hair or sun on my face. 
1          2          3           4          5 
16 I have trouble thinking of the right words to express 
how I feel about things. 
1          2          3           4          5 
17 I make judgments about whether my thoughts are 
good or bad. 
1          2          3           4          5 
18 I find it difficult to stay focused on what’s 
happening in the present. 
1          2          3           4          5 
19 When I have distressing thoughts or images, I “step 
back” and am aware of the thought or image 
without getting taken over by it. 
1          2          3           4          5 
20 I pay attention to sounds, such as clocks ticking, 
birds chirping, or cars passing. 
1          2          3           4          5 
21 In difficult situations, I can pause without 
immediately reacting. 
1          2          3           4          5 
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22 When I have a sensation in my body, it’s difficult 
for me to describe it because I can’t find the right 
words. 
1          2          3           4          5 
23 It seems I am “running on automatic” without much 
awareness of what I’m doing. 
1          2          3           4          5 
24 When I have distressing thoughts or images, I feel 
calm soon after. 
1          2          3           4          5 
25 I tell myself I shouldn’t be thinking the way I am 
thinking. 
1          2          3           4          5 
26 I notice the smells and aromas of things. 1          2          3           4          5 
27 Even when I’m feeling terribly upset, I can find a 
way to put it into words. 
1          2          3           4          5 
28 I rush through activities without being really 
attentive to them. 
1          2          3           4          5 
29 When I have distressing thoughts or images I am 
able just to notice them without reacting. 
1          2          3           4          5 
30 I think some of my emotions are bad or 
inappropriate and I shouldn’t feel them. 
1          2          3           4          5 
31 I notice visual elements in art or nature, such as 
colours, shapes, textures, or patterns of light and 
shadow. 
1          2          3           4          5 
32 My natural tendency is to put my experiences into 
words. 
1          2          3           4          5 
33 When I have distressing thoughts or images, I just 
notice them and let them go. 
1          2          3           4          5 
34 I do jobs or tasks automatically without being aware 
of what I’m doing. 
1          2          3           4          5 
35 When I have distressing thoughts or images, I judge 
myself as good or bad, depending what the 
thought/image is about. 
1          2          3           4          5 
36 I pay attention to how my emotions affect my 
thoughts and behaviour. 
1          2          3           4          5 
37 I can usually describe how I feel at the moment in 
considerable detail. 
1          2          3           4          5 
38 I find myself doing things without paying attention. 1          2          3           4          5 
39 I disapprove of myself when I have irrational ideas. 1          2          3           4          5 
 
Scoring Information for FFMQ 
For all items marked “R” the scoring must be reversed. Change 1 to 5, 2 to 4, 4 to 2, and 5 to 1 
(3 stays unchanged). Then sum the scores for each subscale. 
Observing: 1, 6, 11, 15, 20, 26, 31, 36  
Describing: 2, 7, 12R, 16R, 22R, 27, 32, 37 
Nonjudgement: 3R, 10R, 14R, 17R, 25R, 30R, 35R, 39R 
Nonreactivity: 4, 9, 19, 21, 24, 29, 33 
Awareness: 5R, 8R, 13R, 18R, 23R, 28R, 34R, 38R 
 
Reference: 
Baer, R.A., Smith, G.T., Hopkins, J., Krietemeyer, J., & Toney, L. (2006). Using self-report 




Brief Resilience Scale (BRS) 
 
Please rate the following statements according to the scale provided, by circling the number on 
the Likert scale. The table below shows what each number represents. 
1 2 3 4 5 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
1 I tend to bounce back quickly after hard times. 1          2          3           4          5 
2 I have a hard time making it through stressful 
events. 
1          2          3           4          5 
3 It does not take me long to recover from a stressful 
event. 
1          2          3           4          5 
4 It is hard for me to snap back when something bad 
happens. 
1          2          3           4          5 
5 I usually come through difficult times with little 
trouble. 
1          2          3           4          5 
6 I tend to take a long time to get over setbacks in my 
life. 
1          2          3           4          5 
 
Scoring Information for BRS 
Add the responses varying from 1-5 for all six items giving a range from 6-30. Divide the total 
sum by the total number of questions answered. 
 
Reference: 
Smith, B. W., Dalen, J., Wiggins, K., Tooley, E., Christopher, P., & Bernard, J. (2008). The 
Brief Resilience Scale: Assessing the ability to bounce back. International Journal of 
Behavioural Medicine, 15 (3), 194-200. doi: 10.1080/10705500802222972 
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Depression Anxiety Stress Scale-42 (DASS-42) 
 
Please read each statement and circle a number 0, 1, 2 or 3 (see table below) which indicates 
how much the statement applied to you over the past week. There are no right or wrong answers. 
Do not spend too much time on any statement. 
0 1 2 3 
Did not apply to me 
at all 
Applied to me to 
some degree, or 
some of the time 
Applied to me to a 
considerable degree, 
or a good part of 
time 
Applied to me very 
much, or most of the 
time 
 
1 I found myself getting upset by quite trivial things. 0              1              2               3 
2 I was aware of dryness of my mouth. 0              1              2               3 
3 I couldn’t seem to feel any positive feeling at all. 0              1              2               3 
4 I experienced breathing difficulty (e.g., excessively 
rapid breathing, breathlessness in the absence of 
physical exertion).  
0              1              2               3 
5 I just couldn’t seem to get going. 0              1              2               3 
6 I tended to over-react to situations. 0              1              2               3 
7 I had a feeling of shakiness (eg, legs going to give 
way). 
0              1              2               3 
8 I found it difficult to relax. 0              1              2               3 
9 I found myself in situations that made me so 
anxious I was most relieved when they ended. 
0              1              2               3 
10 I felt that I had nothing to look forward to. 0              1              2               3 
11 I found myself getting upset rather easily. 0              1              2               3 
12 I felt that I was using a lot of nervous energy. 0              1              2               3 
13 I felt sad and depressed. 0              1              2               3 
14 I found myself getting impatient when I was 
delayed in any way (e.g., lifts, traffic lights, being 
kept waiting). 
0              1              2               3 
15 I had a feeling of faintness. 0              1              2               3 
16 I felt that I had lost interest in just about everything. 0              1              2               3 
17 I felt I wasn't worth much as a person. 0              1              2               3 
18 I felt that I was rather touchy. 0              1              2               3 
19 I perspired noticeably (eg, hands sweaty) in the 
absence of high temperatures or physical exertion. 
0              1              2               3 
20 I felt scared without any good reason. 0              1              2               3 
21 I felt that life wasn't worthwhile. 0              1              2               3 
22 I found it hard to wind down. 0              1              2               3 
23 I had difficulty in swallowing. 0              1              2               3 
24 I couldn’t seem to get any enjoyment out of the 
things I did 
0              1              2               3 
25 I was aware of the action of my heart in the absence 
of physical exertion (eg, sense of heart rate increase, 
heart missing a beat). 
0              1              2               3 
26 I felt downhearted and blue. 0              1              2               3 
27 I felt that I was very irritable. 0              1              2               3 
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28 I felt I was very close to panic. 0              1              2               3 
29 I found it hard to calm down after something upset 
me. 
0              1              2               3 
30 I feared that I would be "thrown" by some trivial 
but unfamiliar task. 
0              1              2               3 
31 I was unable to become enthusiastic about anything 0              1              2               3 
32 I found it difficult to tolerate interruptions to what I 
was doing. 
0              1              2               3 
33 I was in a state of nervous tension. 0              1              2               3 
34 I felt I was pretty worthless. 0              1              2               3 
35 I was intolerant of anything that kept me from 
getting on with what I was doing. 
0              1              2               3 
36 I felt terrified. 0              1              2               3 
37 I could see nothing in the future to be hopeful 
about. 
0              1              2               3 
38 I felt that life was meaningless. 0              1              2               3 
39 I found myself getting agitated. 0              1              2               3 
40 I was worried about situations in which I might 
panic and make a fool of myself. 
0              1              2               3 
41 I experienced trembling (e.g., in the hands). 0              1              2               3 
42 I found it difficult to work up the initiative to do 
things. 
0              1              2               3 
 
 
Scoring Information for DASS-42 
Sum up the scores for each subscale: 
 Depression Anxiety Stress 
Normal 0-9 0-7 0-14 
Mild 10-13 8-9 15-18 
Moderate 14-20 10-14 19-25 
Severe 21-27 15-19 26-33 
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Session Rating Questionnaire for Participants 
 
Basic Demographic Information 
Age: 
Gender: 
For the questions below, please circle and/or provide details where applicable. Please 
answer as truthfully as you can. 
 
1 Was the session too long, too short or just right? Please circle the option below that 
applies. 
Too Short                                Just Right                              Too Long 
2 Rate, on a scale of 1 to 5 (1 being ‘very unclear’ and 5 being ‘very clear’) – how clear 
the instructions for the activities were in this session. 
1                            2                               3                              4                              5 
very unclear                quite unclear                                     average                                      quite clear                               very clear 
3 Rate, on a scale of 1 to 5 (1 being ‘very unclear’ and 5 being ‘very clear’) – how clear 
the discussion questions were in this session. 
1                            2                               3                              4                              5 
very unclear               quite unclear                                     average                                      quite clear                                very clear 
4a Rate, on a scale of 1 to 5 (1 being ‘very unclear’ and 5 being ‘very clear’), how you 
found the questions and instructions on the Five Facet Mindfulness Questionnaire 
(FFMQ). 
1                            2                               3                              4                              5 
very unclear               quite unclear                                    average                                        quite clear                              very clear 
4b Rate, on a scale of 1 to 5 (1 being ‘very unclear’ and 5 being ‘very clear’), how you 
found the questions and instructions on the Depression Anxiety Stress Scale-42 (DASS-
42). 
1                            2                               3                              4                              5 
very unclear                 quite unclear                                  average                                        quite clear                              very clear 
5 How did you feel after today’s session?  
(e.g. very tired, unhappy, neutral, relaxed, happy etc.)  
6a Did you find any of today’s music familiar? Please circle 
one. 
If ‘yes’, go on to question 6b. 
If ‘no’, skip question 6b. 
 
Yes   /   No 
 
6b If you found any of the music familiar, please state the 
number(s) of the music tracks in this session, that you 
found familiar. 
 
7 Do you have any additional comments that you would like to add? 
 
 




Appendix F: Participant Questionnaire Package (Study 3) 
 
 
Five Facet Mindfulness Questionnaire (15-Item) 
 
Please rate the following statements according to the scale provided. Circle the number on the 
Likert scale on the side of each statement that best describes your own opinion of what’s 
generally true for you. The table below shows what each number represents. 
1 2 3 4 5 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
1 O When I take a shower or a bath, I stay alert to 
the sensations of water on my body. 
1          2          3           4          5 
2 D I’m good at finding words to describe my 
feelings. 
1          2          3           4          5 
3 A* I don’t pay attention to what I’m doing because 
I’m daydreaming, worrying, or otherwise 
distracted. 
1          2          3           4          5 
4 NJ* I believe some of my thoughts are abnormal or 
bad and I shouldn’t think that way. 
1          2          3           4          5 
5 NR When I have distressing thoughts or images, I 
“step back” and am aware of the thought or 
image without getting taken over by it. 
1          2          3           4          5 
6 O I notice how foods and drinks affect my 
thoughts, bodily sensations, and emotions. 
1          2          3           4          5 
7 D* I have trouble thinking of the right words to 
express how I feel about things. 
1          2          3           4          5 
8 A* I do jobs or tasks automatically without being 
aware of what I’m doing. 
1          2          3           4          5 
9 NJ* I think some of my emotions are bad or 
inappropriate and I shouldn’t feel them. 
1          2          3           4          5 
10 NR When I have distressing thoughts or images I 
am able just to notice them without reacting. 
1          2          3           4          5 
11 O I pay attention to sensations, such as the wind in 
my hair or sun on my face. 
1          2          3           4          5 
12 D Even when I’m feeling terribly upset I can find 
a way to put it into words. 
1          2          3           4          5 
13 A* I find myself doing things without paying 
attention. 
1          2          3           4          5 
14 NJ* I tell myself I shouldn’t be feeling the way I’m 
feeling. 
1          2          3           4          5 
15 NR When I have distressing thoughts or images I 
just notice them and let them go. 
1          2          3           4          5 
 
Reference: 
Gu, J., Strauss, C., Crane, C., Barnhofer, T., Karl, A., Cavanagh, K., & Kuyken, W. (2016). 
Examining the factor structure of the 39-item and 15-item versions of the Five Facet 
Mindfulness Questionnaire before and after mindfulness-based cognitive therapy for people 
with recurrent depression. Psychological Assessment, 28 (7), 791-802. doi: 10.1037/pas0000263 
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Depression Anxiety Stress Scale-21 (DASS-21) 
 
Please read each statement and circle a number 0, 1, 2 or 3 (see table below) which indicates 
how much the statement applied to you over the past week. There are no right or wrong answers. 
Do not spend too much time on any statement. 
0 1 2 3 
Did not apply to me 
at all 
Applied to me to 
some degree, or 
some of the time 
Applied to me to a 
considerable degree, 
or a good part of 
time 
Applied to me very 
much, or most of the 
time 
 
1 S I found it hard to wind down. 0              1              2               3 
2 A I was aware of dryness of my mouth. 0              1              2               3 
3 D I couldn’t seem to experience any positive 
feeling at all. 
0              1              2               3 
4 A I experienced breathing difficulty (eg, 
excessively rapid breathing, breathlessness in the 
absence of physical exertion). 
0              1              2               3 
5 D I found it difficult to work up the initiative to do 
things. 
0              1              2               3 
6 S I tended to over-react to situations. 0              1              2               3 
7 A I experienced trembling (eg, in the hands). 0              1              2               3 
8 S I felt that I was using a lot of nervous energy. 0              1              2               3 
9 A I was worried about situations in which I might 
panic and make a fool of myself. 
0              1              2               3 
10 D I felt that I had nothing to look forward to. 0              1              2               3 
11 S I found myself getting agitated. 0              1              2               3 
12 S I found it difficult to relax. 0              1              2               3 
13 D I felt down-hearted and blue. 0              1              2               3 
14 S I was intolerant of anything that kept me from 
getting on with what I was doing. 
0              1              2               3 
15 A I felt I was close to panic. 0              1              2               3 
16 D I was unable to become enthusiastic about 
anything. 
0              1              2               3 
17 D I felt I wasn’t worth much as a person. 0              1              2               3 
18 S I felt that I was rather touchy. 0              1              2               3 
19 A I was aware of the action of my heart in the 
absence of physical exertion (eg, sense of heart 
rate increase, heart missing a beat).  
0              1              2               3 
20 A I felt scared without any good reason. 0              1              2               3 
21 D I felt that life was meaningless. 0              1              2               3 
 
 
Scoring Information for DASS-21 
Sum up the scores for each subscale: 
 Depression Anxiety Stress 
Normal 0-4 0-3 0-7 
Mild 5-6 4-5 8-9 
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Moderate 7-10 6-7 10-12 
Severe 11-13 8-9 13-16 
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Brief Resilience Scale (BRS) 
 
Please rate the following statements according to the scale provided, by circling the number on 
the Likert scale. The table below shows what each number represents. 
1 2 3 4 5 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
1 I tend to bounce back quickly after hard times. 1          2          3           4          5 
2 I have a hard time making it through stressful 
events. 
1          2          3           4          5 
3 It does not take me long to recover from a stressful 
event. 
1          2          3           4          5 
4 It is hard for me to snap back when something bad 
happens. 
1          2          3           4          5 
5 I usually come through difficult times with little 
trouble. 
1          2          3           4          5 
6 I tend to take a long time to get over setbacks in my 
life. 
1          2          3           4          5 
 
Scoring Information for BRS 
Add the responses varying from 1-5 for all six items giving a range from 6-30. Divide the total 
sum by the total number of questions answered. 
 
Reference: 
Smith, B. W., Dalen, J., Wiggins, K., Tooley, E., Christopher, P., & Bernard, J. (2008). The 
Brief Resilience Scale: Assessing the ability to bounce back. International Journal of 




Session Rating Questionnaire for Participants 
 
Basic Demographic Information 
Age: 
Gender: 
For the questions below, please circle and/or provide details where applicable. Please 
answer as truthfully as you can. 
1 Was the session too long, too short or just right? Please circle the option below that 
applies. 
Too Short                                Just Right                              Too Long 
2 Rate, on a scale of 1 to 5 (1 being ‘very unclear’ and 5 being ‘very clear’) – how clear 
the instructions for the activities were in this session. 
1                            2                               3                              4                              5 
very unclear       quite unclear           average               quite clear              very clear 
3 Rate, on a scale of 1 to 5 (1 being ‘very unclear’ and 5 being ‘very clear’) – how clear 
the discussion questions were in this session. 
1                            2                               3                              4                              5 
very unclear        quite unclear       average                 quite clear              very clear 
4 How did you feel after today’s session?  
(e.g. very tired, unhappy, neutral, relaxed, happy etc.)  
 
5a Did you find any of today’s music familiar? Please circle 
one. 
If ‘yes’, go on to question 6b. 
If ‘no’, skip question 6b. 
Yes   /   No 
 
5b If you found any of the music familiar, please state the 
number(s) of the music tracks in this session, that you 
found familiar. 
 
6 Do you have any additional comments that you would like to add? 
 
 




Outcome Rating Scale (ORS) 
 
Name ________________________             Age (Yrs):____                        
Gender_____________ 
Session # ____                                               Date: ________________________ 
Who is filling out this form? Please check one: Self_______ Other_______ 
If other, what is your relationship to this person? ____________________________ 
 
Looking back over the last week, including today, help us understand how you have been 
feeling by rating how well you have been doing in the following areas of your life, where marks 
to the left represent low levels and marks to the right indicate high levels. If you are filling out 




Low I-----------------------------------------------------------------------------I High 
 
Interpersonally 
(Family, close relationships) 
Low I------------------------------------------------------------------------------I High 
 
Socially 
(Work, school, friendships) 
Low I-----------------------------------------------------------------------------I High 
 
Overall 
(General sense of well-being) 
Low I------------------------------------------------------------------------------I High 
 






Appendix G: Advertisements for Individual Studies 
 
 
Study 1 (Pilot Study) 
 
































































Presentation Title Summary/Abstract 
Murdoch University Three-
Minute Thesis Competition 
(1
st
 September 2017, 





in Healthy Adults 
Existing mindfulness programmes 
utilise the breath to enhance mental 
wellbeing and requisite 
mindfulness skills. Separately, 
listening to music or nature sounds 
promotes mental wellbeing. This 
thesis examines if mindfully 
listening to music or nature sounds 
in a brief, eight-week mindfulness 
programme will preferentially 
improve mental wellbeing and 
mindfulness skills, compared to 
traditionally using the breath in 
mindfulness programmes. Three 
separate studies were conducted; 
and unanimously demonstrated that 
only mindfully listening to music 
or nature sounds significantly 
augmented mental wellbeing. The 
findings provide empirical 
evidence for the complementary 
effects of music and nature sounds 








 September 2017. 

















 December 2017. 
University of Queensland, 
Brisbane, Australia) 
Instrumental Music 
or Nature Sounds in 
Mindfulness 




Existing mindfulness programmes 
utilise the breath to enhance 
psychological wellbeing across 
healthy and clinical populations. 
Separately, listening to music or 
nature sounds promotes 
psychological wellbeing. In this 
study, we explored if incorporating 
music or nature sounds with 
mindfulness activities in a 
structured mindfulness programme 
would augment psychological 
wellbeing and the effectiveness of 
mindfulness treatment, and reduce 
attrition rates, compared to 
traditionally using the breath in 
mindfulness activities. We 
randomly assigned 79 healthy 
adults to one of three conditions: 
Control (breath), Music (mindfully 
listening to instrumental music 
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tracks), and Nature Sounds 
(mindfully listening to nature 
sound tracks). Participants attended 
eight weekly group sessions, and 
completed a number of measures 
of mindfulness skills and 
psychological wellbeing (Brief 
Resilience Scale, Depression 
Anxiety Stress Scale-42, Outcome 
Rating Scale, Five Facet 
Mindfulness Questionnaire, a 
session rating questionnaire, and 
heart rate variability). Following 
the mindfulness programme, only 
Music and Nature Sounds 
conditions had significantly 
decreased within-condition 
depression, anxiety, and stress 
levels. Both Music and Nature 
Sounds conditions also had 
significantly reduced attrition rates 
relative to the Control condition. 
However, there were no significant 
between-condition differences in 
depression, anxiety or stress in 
Music or Nature Sounds 
conditions, compared to the 
Control condition. Our results 
imply that music and nature sounds 
enhance the efficacy of 
mindfulness activities, augment 
psychological wellbeing, and 
reduce attrition rates. The next step 
involves implementing the current 
study’s protocol with a suitable 
clinical population, and to 
determine specific mechanisms 
involved in combining music 
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Appendix J: CONSORT 2017 Checklist of Information to Include 
when Reporting a Randomised Nonpharmacologic Trial (Study 3) 
2017 CONSORT checklist of information to include when reporting a randomized 
trial assessing nonpharmacologic treatments (NPTs)*. Modifications of the 
extension appear in italics. 
Section/Topic Item Checklist 
item no. 
CONSORT item Extension for 
NPT trials 
Reported on (Page 
No.) 
Title and abstract 
1a Identification as a 
randomized trial in 
the title 
98 
1b Structured summary 
of trial design, 
methods, results, and 
conclusions (for 












2a Scientific background 
and explanation of 
rationale 
100-102





3a Description of trial 





how care providers 
were allocated to 




3b Important changes to 
methods after trial 
commencement (such 
as eligibility criteria), 
with reasons 









for centers and for 
care providers  
103-104
4b Settings and locations 




Section/Topic Item Checklist 
item no. 
CONSORT item Extension for 
NPT trials 
Reported on (Page 
No.) 
Interventions† 5 The interventions for 
each group with 
sufficient details to 
allow replication, 
including how and 
when they were 
actually administered 






5a Description of the 
different 
components of the 
interventions and, 
when applicable, 







5b Details of whether 







5c. Details of whether 
and how adherence 
of care providers to 
the protocol was 
assessed or 
enhanced 
107 (same main 
group facilitator 
for all sessions) 
5d Details of whether 
and how adherence 









including how and 
when they were 
assessed 
104-106
6b Any changes to trial 
outcomes after the 
trial commenced, 
with reasons 





Section/Topic Item Checklist 
item no. 
CONSORT item Extension for 
NPT trials 
Reported on (Page 
No.) 
Sample size 
7a How sample size was 
determined 
When applicable, 
details of whether 
and how the 





7b When applicable, 
explanation of any 
interim analyses and 
stopping guidelines 







8a Method used to 
generate the random 
allocation sequence 
106 
8b Type of 
randomization; details 
of any restriction 






9 Mechanism used to 
implement the 
random allocation 
sequence (such as 
sequentially 
numbered containers), 
describing any steps 
















Section/Topic Item Checklist 
item no. 
CONSORT item Extension for 
NPT trials 
Reported on (Page 
No.) 
Blinding 





care providers, those 
assessing outcomes) 
and how 
Whether or not 
those administering 
co-interventions 
were blinded to 
group assignment  













were blinded to 
group assignment 
as this was a 
single-blinded 
design) 
11b If relevant, 
description of the 
similarity of 
interventions 
If blinded, method 
of blinding and 




11c  If blinding was not 
possible, 
description of any 





12a Statistical methods 
used to compare 




details of whether 
and how the 






for all sessions) 
12b Methods for 
additional analyses, 
such as subgroup 







Participant flow (a 
diagram is strongly 
recommended) 
13a For each group, the 
numbers of 
participants who were 
randomly assigned, 
received intended 
treatment, and were 
analyzed for the 
primary outcome 
The number of care 
providers or 
centers performing 
the intervention in 
each group and the 
number of patients 
treated by each 
care provider or in 
each center  
112 
219 
Section/Topic Item Checklist 
item no. 
CONSORT item Extension for 
NPT trials 
Reported on (Page 
No.) 
13b For each group, losses 
and exclusions after 
randomization, 
together with reasons 
112 
13c For each group, 
the delay between 
randomization and 




Details of the 
experimental 
treatment and 
comparator as they 






14a Dates defining the 
periods of recruitment 
and follow-up 
110-112
14b Why the trial ended 
or was stopped 
NA (trial was 
completed as 
planned) 





When applicable, a 




expertise, etc.) and 
centers (volume) in 
each group.  
111 




included in each 
analysis and whether 






17a For each primary and 
secondary outcome, 
results for each group, 
and the estimated 
effect size and its 









Section/Topic Item Checklist 
item no. 
CONSORT item Extension for 
NPT trials 
Reported on (Page 
No.) 
17b For binary outcomes, 
presentation of both 
absolute and relative 
effect sizes is 
recommended 
 126-128 
Ancillary analyses 18 Results of any other 
analyses performed, 
including subgroup 








Harms 19 All important harms 
or unintended effects 
in each group (for 
specific guidance see 
CONSORT for 
harms) 






Limitations 20 Trial limitations, 
addressing sources of 
potential bias, 
imprecision, and, if 
relevant, multiplicity 
of analyses 
In addition, take 
into account the 
choice of the 
comparator, lack of 
or partial blinding, 
and unequal 
expertise of care 
providers or 
centers in each 
group 
123-124 
Generalizability 21 Generalizability 
(external validity, 




of the trial findings 
according to the 
intervention, 
comparators, 
patients, and care 
providers and 
centers involved in 
the trial 
124 
Interpretation 22 Interpretation 
consistent with 
results, balancing 
benefits and harms, 




Section/Topic Item Checklist 
item no. 
CONSORT item Extension for 
NPT trials 
Reported on (Page 
No.) 
Other information 
Registration 23 Registration number 
and name of trial 
registry 
98 
Protocol 24 Where the full trial 
protocol can be 
accessed, if available 
NA (full trial 
protocol is not 
publicly released) 
Funding 25 Sources of funding 
and other support 
(such as supply of 
drugs), role of funders 
NA (allocated PhD 
student fund as 
part of 
candidature) 
*Additions or modifications to the 2010 CONSORT checklist. CONSORT = Consolidated Standards of Reporting
Trials
†The items 5, 5a, 5b, 5c, 5d are consistent with the Template for Intervention Description and Replication (TIDieR)
checklist
